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HoTICE 

This document is Wadsworth/ALERT Laboratories’ Quality Assurance Program I m. 
It is a generic document summarizing the management policies, objectives, 
organization __-_- , and y.msra: proce:iirts by which iriir ?aborato?y zhieien &ccsp- 
table data quality. It is not intended for site-specific application. The 
contents and format of this document are as specified in EPA 600/4-63-004, 
“Interim Guidelines and Specifications for Preparing Quality Assurance Project 
Plans,” 1963. 

Analytical chemistry laboratory services for the IWD RI/FS will be 
provided by Wadsworth Alert Laboratory. Chen-Northern will 
perform the laboratory work associated with the geochemical 

analyses discussed in the hydrogeological investigation. Daniel 
6. Stephens and Associates will perform the physical property 

analysis work. 
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1.0 INTRODUCTION, OBJECTIVES AND POLICIES 

1.1 Yr*-^r( I.^. I.... IUC,“““CbI”Y 

Wadsworth/ALERT Laboratories, Inc. is an independent testing 
laboratory organized to deliver comprehensive, reliable analytical 
services to its clients in a responsive, complete wanner. Founded 
in 1938, Wadsworth/ALERT Laboratories hasbeen a ieading independent 
testing laboratory for over SO years. The sain laboratories and 
headquartersarelocated in North Canton, Ohio: withother facilities 
in Clevelaod, Ohio; Bartow, Florida; and Pittsburgh, Pennsylvania. 
Additional sales offices are located in Lexington, South Carolina; 
Oviedo, Florida; and Tecusseh, Michigan. 

ANALYTICAL SSRVICES 

^...,i -..e-a.., a I Wads:suorih~ALERT I,abwatoi=;er provides 6 inimber Of ~,,..,“*I-CI8.P* 
aualytical services which aid private industry, engineering 
consultants, and government agencies with technical aspects of 
environmental control aud regulatory compliance. These aualytical 
services are designed to fulfill the analytical requirements of major 
federal aud state environsental regulations. A brief outline of 
thesesajorenvironsental regulations andrelatedasalyticalservices 
follovs: 

CgRCLA-XRV!RClJRXR’fAL ASSFSSRRRTS ARD RFJIEDIAL ACfIDN _.--- -..- 

Remedial Investigations aud Feasibility Studies 
Groundwater/Surface Water Evaluations 

Cospleta Analytical Characterizations 
Organi 

Volatiles aud Semi-Volatiles 
Target Compound List (TCL) Parmeters 
Appendix III, VII, IX Constituents 
Herbicides, Pesticide, PCBs 
Trihalomethaues (THMsl 
TOC. RX, TOX 

Inorganic 
Phenols, Cyanide 
Netal!! 
Conventional Pollutants - BOD, COD, etc. 

Soil/Sedisent, Subsurface Investigations 
Complete Aualytical Characterizations (as above1 

Surface Surveys and Investigation . . . wipes, Scrapes, Swabs, etc. 



WADSWORTH/ALERT 
LASORATORIES. INC. 

Chapter No.: ----d.!E ..-_-. - - 
Revision Ho.: - 1 
Date: -4!l 
Page: 2 of 4 

,,,,” 

gust 6, 1992 

CERCLA-ENVIROCMENTAL ASSESSMENTS AND REMEDIAL ACTION (Cont.) 

Remedial Action Monitoring and gvaluatlona 
Clean-up Monitoring and Evaluation 
Treatment System Evaluation and Monitoring 

Compliance Monitoring and Evaluation 
I?..., I+” l-?,.n+l.r, “m”:r:r-ci^” “....‘a”, ““..I.“. .v.**..,a”I”,, 
Long-Term Coapllance Veriflcatlon 

Participation in the USEPA Contract Laboratory Program 
under contract 8 68-Dl-0085. Multi-Medla,Multi-Concentration 
Organic analyses and associated quaitiy control data are 
perforned in accordance with Statement of Work OL~O1.8. 
Inorganic analyses with associated quality control data are 
performed in accordance with Statement of Work ILMO2.0. 

---. . ..-.---..- . ..--- 
UWA-HALAMAJUY WASTY, 

Hazardous Waste Identlflcation 
Characterletlc Waste Parameters 

IUnitabilitv -w--------- -. 
Reactivity 
Corroslvity 
EP Toxicity, TCLP Analysis 
Appendix VIII Compounds (40 CFR 261) 

Deliatlng Petitions and Exclusions 
Sludges, Specific Waste Stream 

Landf 111 Ban Parameters 
flclvent Scan5 
P.l‘.r”“,- 7 i-. “m*AI”s”IO Y&et, 
TCLP 

Warte Material5 Profile5 for Disposal 
Chemical Compoaltion 

Organic Constituents 
Inorganic, Non-Metallic Constituents 
Metal5 

Physical Properties 
Waste Compatibility and Consolidation 
“_..._I...&._ .*.-I&~-.-_ “rDu”avazer monlrorlng 

Detection Monltoring 
Suitability, Quality, and Contamination ParsrPeters 
Radioactivity 

Compliance Monitoring 
Appendix IX (40 CFR 264) 

Corrective Action Monitoring 
Closure and Post-Closure 

Closure Performance Standard Analyses 
Post-ciosure Monitoring 
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PCB Surveys 
Environmental Surveys 

Air, Water, Soil 
Waste Product Surveys 

Oils, Fluids, Waxes, Sludges 
Factory-Wide Contamination Surveys 

SWDA-DRINKING WATER 

Compliance Monitoring and Evaluation 
Primary Drinking Water Parameters 

Herbicides, Pesticides 
T..ikslr”u.*La....a Imnla\ .L ~I.YI”Yli”..‘...~i , ..“..“I 
Metals, Inorganics 
Volatile Organic Compounds 

Eight Regulated 
Fifty-One Unregulated 

Secondary Drinking Water Parameters 
Metals, Inorganic8 

Treatment System Monitoring and Evaluation 

NPDES AND INDUSTRIAL PRETREATMENT PROGRAMS 

Permitting and Compliance Monitoring 
Water, Wastewater, & Industrial Effluent Analysis 

EPA Form ZC Analysis 
Parts A, B, & c 

Priority Pollutants 
Total Toxic Organic8 (l’TOs1 
Biomonitoring 

Treatment System Monitoring and Evaluation 
Suriace Water/Sediment Anaiysis 

1.2 Objectives and Policies 

The objective of Wadsworth/ALERT Laboratories’ Quality Assurance/ 
Quality Control Program is to provide legally and scientifically 
valid laboratory services. This QA/QC programdirects organizational 
adherence to a systemof mandatory operatingpractices and procedures 
which ensure that all generated laboratory data are scientifically 
.-*.-a,.+ looallv Aofon~il~lo~ mnrl hlfillinsnf annlirmhln *oanln+n*v --_. __", --o-__~ ---_ ..-_-_ _, -.- -------_.. D "_ -=_I-_---_- .-D ------, 
requirements. These component QA/QC operating procedures involve 
both technical and evidentiary aspects of all Wadsworth/ALERT 
Laboratories sampling and analytical services, including mobile 
laboratory operations. These procedures are documented in the 
Laboratory Quaiity Controi SOP Kanuai, which is avaiiabie for 
inspection at the laboratory. 
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Wadsworth/ALERT Laboratories’ wet program contains component 
Sampling and Analytical @alitj; Ccxk.r3? ,DrcJgraes. I%* EnlnlinD or . ..- I-~ --.- ~ __ 
Program combines appropriate technical sample collection, preserva- 
tion, and transport considerations with evidentiary documentation 
and chain-of-custody possession requirements. The Analytical PC 
Program provides a system of standard operating procedures which 
maintain high quality standards of operation thoughout aii 
laboratory analytical activities. In addition, this Analytical QC 
Program provides continuous, documented surveillance and evaluation 
of acceptable analytical method performance through the systematic 
insertion of various quality control samples into at least 10% of 
all laboratory analyses. 

For the purpose of this document, the term Laboratory refers to 
Wadsworth/ALERT Laboratories and Mobile Operations refers to the 
mobil~on=r!te 1abGratories nnnr.tnrl h”w~~~yQpth/AT.~RT L&Qratories. -p-. ..““” -, 
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3.0 LABORATORY RESPONSIBILITY AND ORGANIZATION 

The general responsibilities of key personnel with respect to QA/QC are 
a* follows: (see Figures 3-1 and 3-2 for an organizational flowchart) 

3.1 Laboratory Technical Director 

The Laboratory Technical Director establishes and directs all . activitler (ilyc?udinq --ii I_ _““~~= l&<r.$tory nnar.Clnncb relating to -I-. I---..I, 
analytical QA/QC, and represents the organization accordingly. The 
Laboratory Technical Director reports to the Corporate President. 

3.2 Laboratory Operations Director 

The Laboratory Operations Director is responsible for the planning 
of the analytical growth and development of all Iaboratory sites 
(including mobile laboratory operations). This person is involved 
in productivity assessments for each facility and determines the 
direction each will take to meet the analytical needs of the client. 
Additional responsibilities include ensuring that all analytical 
programs comply with regulatory needs. The Laboratory Operations 
Director reports to the Corporate President. 

3.3 

3.4 

Business Development Director 

The Laboratory Business Development Director is responsible for 
coordinating the Project Management and Marketing efforts of the 
Laboratory. Tinis invoives cooperative ventures with the Laboratory 
Operations Director in ensuring that the analytical needs of the 
client are met and with the LaboratoryTechnical Director in ensuring 
that the client’s Data Quality Objectives are met. The Business 
Development Director reports to the Corporate President. 

Laboratory Manager 

The Laboratory Manager’s duties and responsibilities include the 
fOl?O~in,b: 

Direct the laboratory’s analytical programs, including mobile 
laboratory activities. 

Coordinate projects and associated workioads. 

Execute laboratory administrative functions. 
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Ensure compliance with appropriate analytical method and 
instrument performance specifications (see Chapters 8 
and 9). 

The Laboratory Manager reports to the Laboratory Operations Director. 

3.6 d...liC” ““___ “, .*.=.,.raaCP hbnnanr ..-.-O-- 

The Laboratory Quality Assurance Manager supervises QA functions 
pertaining to laboratory analytical operations. These respon- 
sibilities include ensuring that laboratory standard operating 
procedures meet current industry standards. Tine Quaiity Assurance 
Manager is also responsible for the implementation and supervision 
of the Laboratory Training Program. 

The Laboratory Quality Assurance Officer reports to the Laboratory 
Technical Director. 

3.6 Quality Control Manager 

Thr T.ahnratrrrv Onalitv f!nnt.rol Manarr~r imnle+mmt.a. snnervisra. &nd _.._ _--__-___I _-- ___. __..__ -_ __-__-___ _-_-_- _.__ -, --r__. _-_-, 
evaluates QC functions pertaining to all laboratory analytical 
operations, including mobile laboratory analyses. Primary duties 
include the following: 

. Maintaining precision and accuracy records for each analyti- 
cal parameter. 

Conducting internal QC audits. 

. Overseeing corrective action as indicated by internal QCdata. 

Implementing, supervising, and evaluating Internal Quality 
Control Program (,see Chapter 111. 

. Administeringandevaluating Performance andSystem Audits (see 
Chapter 12). 

. Assessing data precision, accuracy, and completeness (see 
Chapter 14). 

. Enforcing corrective action measures (see Chapter 15). 

The Laboratory Quality Control Manager reports to the Laboratory 
Technical Director. The Mobile Laboratory QC designee assumes the 
on-site QC duties and reports to the Laboratory Quality Control 
Manager. 
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3.7 Sample Custodians 

The Sample Custodians’ duties and responsibilities include the 
following: 

Ensuring that all submitted samples are properly accepted into 
the laboratory in accordance with documented sample accep- 
tance procedures (see Chapter 6.13). 

Ensuring that associated sampie acceptance data is entered into 
the laboratory data management systems (see 
Chapter 6.13). 

Arranging proper secure sample storage (see Chapter 6.13). 

The Sample Custodians report to the Laboratory Manager. The Mobile 
LaboratorySampleCustodiandesignee assumeson-site custodianduties 
and reports to the Laboratory Sample Custodian. 

3.8 Analytical Group Coordinators 

The Analytical Group Coordinators’ duties and responsibilities 
include the following: 

Implementing and supervising all analytical activities 
pertaining to their respective analytical groups (GC, GC/MS, 
Inorganics, etc.). 

. Coordinating projects and workloads. 

. Reviewing raw data and analytical results (see Chapters 8 
and 9). 

The Analytical Group Coordinators report to the Laboratory Manager. 
The Mobile Laboratory Group Coordinator designee assumes on-site 
coordinatorresponsibilities and reportstothe respective Laboratory 
Analytical Group Coordinator. 

3.9 Analysts 

An analyst’s duties and responsibilities include the following: 

Equipment maintenance (see Chapter 13). 

Equipment calibration (see Chapter 8). 

Sample extraction and analysis (see Chapter 9). 
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Raw data manipulation and reporting (see Chapter 10). 

Inclusion of appropriate QC samples and considerations into 
all laboratory operations (see Chapter 11). 

Analysts report to their respective Analytical Group Coordinator. 
Mobile laboratory analysts report to the Mobile Laboratory Group 
Coordinator designee. 

3.10 Project Managers 

The Project Managers are responsible for overseeing the timely 
completion of all major projects. They ensure that client quality 
assurance objectives are met and that project problems associated 
with any facet of the laboratory are addressed in a narrative to 
the ciient. The Project Managers report to the Laboratory Business 
Development Director. 

3.11 Personnel Training 

3.11.1 New Laboratory Personnel 

During the initial weeks of employment, new laboratory 
personnel are involved with several training sessions. 
Th,ase m~v i.n.ci,~de: _.._-_ --, nt,al it-v rnnt.rnl . hanl t.h md safety; l---_ _, __..__ __, ..- __.. --- 
regulatory information, sample receiving procedures, and 
introduction to methods. Before performing analyses, 
analysts are trained in the laboratory by experienced 
analysts using the laboratory SOPS andunder the guidance 
-D AL. ^-~-*IL-. .--..~~.--- ..--._-- .--..--1. .--I..-:- -B 01 me b(“arlry nss”rs”ce manager. ncr;ura&e s”(Llys‘s “L 
performance evaluation samples is required prior to 
beginning work on actual client samples. This sequence 
of training is recorded in the employees’ psrmanent 
records in the Personnel Department. 

3.11.2 Instrumentation 

All Laboratory analysts receive proper training in the 
operation of applicable instrumentation prior to actual 
sample analysis. This training may combine attendance 
at various instrument manufacturer’s operator training 
classes and seminars with actual in-lab instruction and 
supervisionby the group coordinator or his/herdesignee. 
This training is recorded in CL^ ..--I ^._^^_ -^--^-^- 4. c11s sryr”~scJ ysr~mc4arsrrr 
record in the Personnel Department. 
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3.11.3 Quality Control 

The main purposes oftheQualityContro1 training program 
are to introduce the Quality Control staff and to explain 
Laboratory Quality Control requirements. All laboratory 
analytical staff are required to complete the program. 
A brief outline of the program is as follows: 

. Introduce the Quality Control staff and briefly 
outline each function within the department. 

Review the purposes and corrective actions for 
blanks, check samples, and spikes. Explain 
corrective action flowchart. 

. Explain and show control limitsand controi charts 
- bow and why they are used, what constitutes a 
trend, corrective action for trends. 

Emphasisedocumentationof laboratorydataand any 
problems encountered. 

The training program is augmented and updated as 
appropriate. 

3.11.4 Safety Program 

All new employees who are routinely exposed to toxic 
substancesmust participate in an education and training 
program. The program commences prior to initial 
assignment and is repeated on an annual basis. 

For those employees currently working in areas where 
toxic ...bstaxes *pp uped op. 3 rg+ine basis i R” 
education and training program is administered on an 
annual basis. 

For those employees using toxic substances in abnormal 
situations, training is provided prior to handiing the 
substance and is administered on an as needed basis as 
determined by the supervisor. 
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GroupCoordinators are responsible for ensuring that all 
eepioyees working in their gmupare using proper safety 
procedures at all times (as documented in the Safety 
Manual ) . They are responsible for seeing that any new 
employee entering their group has received the proper 
safety training before work begins, and are responsible 
for implementing the Safety Committee’s recommendations 
as quickly as possible. Group Coordinators should help 
employees develop good personal chemical hygiene habits. 

The following protocols are used whenever handling toxic 
substances: 

. Employees must confine any work done with toxic 
substances to a regulated area. A regulated area 

--__ __>*I.,_ iS defiiied 8s aii (urea *ILL~~ the l&Or~tOry t0 
which access is limited to persons who are aware 
of the hazards inuse and the precautions that must 
be used. (Such areas would be fume hoods and 
specifically designated preparation areas.) 

The following protective apparel must be worn at 
all times when using/handling toxic substances: 

. Safety glasses 

. Laboratory coat 
Gloves 
A respirator must be immediately available 

ml’L- *^11--.:-- _^__^ “-1 I.“,.;^“̂  -..-+ l.., ,,-=,,I “i+ki” ,115 L”LL”“LU~ y.z’~a”“mA ,.J~Ar,,s _“OI “F “OS.2 “A”..... 
and immediately upon leaving a regulated area: 

. Hands must be washed thoroughly 

. Gloves must be disposed of in a proper 
container. 

. All laboratory safety procedures must be followed 
whenever handling toxic substances. These safety 
nrocedures are listed in the Safety Manual and 
include the following: 

Labeling 
. Chemical Storage 

Spih 
Fire Safety 
Disposal 
Handling Procedures 
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4.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF PRECISION, 
ACCURACY, AND COMPLETENESS 

The objective of Wadsworth/ALERT’s Laboratory Quality Assurance Proqram 
is to provide iegaiiy and SCir3~8tifiCaiiy raiid iaboi-atOry data vhiCh meet 
acceptable analytical accuracy, precision, and completeness criteria. 
These terms are defined below. 

ACCURACY’ -- 

PRECISIO:’ -- 

COMPLETENESS’ -- 

The degree of agreement of a measured value with the true or 
expected value. In-house generated accuracy limits are 
presented as an average recovery plus or minus three (3) 
standard deviations. 

The daqree of mutual agreement characteristic of independent 
measurements as a result of repeated application of a process 
under specified conditions. In-house generated precision 
values are presented as the average percent relative standard 
deviation of a set of data. 

A measure of the amount of data obtained from a measurement 
process compared to the amount that was expected to be 
obtained. 

The accuracy, precision, and completeness values are based upon historical 
data and method validation studies using spikes, replicates and standards. 
EPA method control data is used if applicable. Advisory limits are 
presented for parameters which do not have a data base large enough to 
calculate a rPliabie value in a multi-analyst laboratory. Advisory limits 
are based on good laboratory practice and, in most cases, are less than 
or equal to those measured for similar compounds within the same method. 

To collect data on compounds for which advisory limits are stated, the 
____ .--.. Laboratory is impiementing a rotating spike rawvsr~y pFO<iai;. AS soon as 

data is made available, the advisory limits will be phased out. 
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TABLE 4-l PRECISION, ACCURACY, AND COMPLETENESS OaTECTIVES 
METHOD 501.1 - ANALYSIS OF TRIHALOMETHANES IN DRINKING WATERI' 

Matrix: Drinking Water 

Accuracy 
Parametec 

Precision 
XRSD XR’ 

Comple~s 
x 

Chloroform 10 83-119 95 
Bromodichloromethane iD 65-ii6 95 
Dibromochloromethane 10 65-112 95 
Bromoform 10 61-129 95 

TABLE 4-2 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 502.2 - VOLATILE ORGANIC COMPOUNDS IN WATER BY PURGE AND TRAP CAPILLARY 
COLUMN GAS CHROMATOGRAPHY WITH PHOTOIONIZATION AND ELECTROLYTIC CONDUCTIVITY 

DETECTORS IN SERIES" 

Uatr:x: Water 

Parameter 
Precision 

XRSDQ 
Accuracy 
XR' 

Completeness 
?? 

Benzene 
Bromobeneene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbensene 
set-Butylbenzene 
tert-Butylbenzene 
Carbon tetrachioride 
Chlorobensene 
Chloroethane 
Chloroform 
Chloroaethane 
i-Chiorotoiuene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromorethane 
1,2-Dichlorobenzene 
l,&Dichlorobenzene 
1,4-Dichlorobenzene 

DiChio?odifi'~Oroleth~n~ 

^I 

1:" 
6~-124” 

96-106 
10 86-114 
10 85-115 
10 81-129 
10 88-112 
10 78-138 
10 88-130 
10 92-116 
10 74-122 

86 73-119s 
10 88-112 
10 86-116 
16 56-164 
i0 94-ii8 
10 76-118 
10 85-112 
22 39-195 
10 86-116 
10 85-115 
10 91-121 
10 85-127 
10 86-116 
19 45-165 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

ii: 
95 

9": 
95 
95 
95 

,,,,,, ,,,,,,, 

‘,, ,,, 
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TABLE 4-2 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 502.2 - VOLATILE ORGANIC COMPOUNDS IN WATER BY PURGE AND TRAP CAPILLARY 
COLUMN GAS CHROMATOGRAPHY WITH PHOTOIONIZATION AND ELECTROLYTIC CONDUCTIVITY 

DETECTOR IN SERIES" (Continued) 

Matrix: Water 

Parameter 

l,l-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
^i^_l I-n:..Ll^-..,.cL,.-.. **~~~(~~Y~C.1~"."FC.IS.‘F 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
l,l-Dichloropropene 
cis-1,3-Dichioropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 
Naphthalene 
ii-P;czpylbexzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toiuene 
1,2,3-Trichlorobenzene 
1,2,+Trichlorobenzene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1 ? s-Trinethylbenzene -I"," 
Vinyl chloride 
o-Xylene 
m-Xylem 
p-Xylene 

Precision Accuracy Completeness 
XRSD4~- XR’ x4 

10 
10 
86 

10 
10 
10 
10 
10 

:i 
10 
10 
10 
10 
10 
11 
15 
10 
11 
10 
10 
10 

9' 

:;I 
10 
10 

96 
10 
10 
10 
10 
12 
16 
10 
10 

91-111 
91-109 
67-1156 
Q4-106 
78-126 
BE-112 
go-114 
78-126 
87-iii 
89-113 
84-114 
92-112 
El-125 
89-119 
73-133 
60-132 
61-157 
92-112 
69-135 
83-111 
82-112 
M-121 -- _^^P WI-IZ"" 
63-153 
69-141 
89-101 
86-110 
72-1226 
77-137 
go-120 
70-136 
74-140 
70-154 
77-107 
79-133 
69-123 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
35 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-3 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 509A - ORGANOCHLORINE PESTICIDES 

Matrix: Water 

Precisfon Accuracy 
Parameter %RSD XRS 

Conpkgeness 

Endrin 20 c% 95 
Lindane 20 .?“-A*4 95 
Methoxychlor 224 53-1594 95 
Toxaphene 14 41-126 95 

TABLE 4-4 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 509B - CHLORINATED PHENOXY ACID HERBICIDES” 

.Hatrix: Water 

Precision Accuracy Completeness 
Parmetec XRSDs XRbA 

2,4-D 20 25-142 95 
2,4,6-T 29 25-142 95 
2,4,5-TP iSiivexi :9 ec-1 *o *.J-12/d 95 

TABLE 4-5 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVRS 
METHOD 601 - PURGEABLE HALOCARBONS’ 

?latrix: Water 
4, 

Parasetex 

Bromodichloromethane 
Bromoform 
Broaomethane 
Carbon tetrachloride 
ChlO~ObWiZ~S~ 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloronethane 
1,2-Dichlorobensene 
1,3-Dichlorobenzene 
1,4-Dichlorobensene 
l:l-Dichloroethane 

Precision 
yJ&y-J’ 

10 
10 
10 
10 

k? 
10 
295 
10 
16 

:i 
10 
10 
10 

Accuracy 
XR’ 

Compl;~s 

85-115 95 
81-129 95 
88-112 95 
74-122 95 
73-llQS 95 
88-112 95 
14-1865 95 
86-116 95 
56-164 95 

io&iia 95 
91-121 95 
85-127 95 
86-116 95 
91-111 95 
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TABLE 4-5 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 601 - PURGEABLE HALOCARBONS' (Continued) 

WatriX: Water 

Precision ACCWXY Completeness 
parameter XRSD' XR' 7? 

i, 2-DiChlOrOethaiie 10 Ol-,no aL-LY.a 95 
l,l-Dichloroethene 96 67-1156 95 
trans-1,2-Dichloroethene 10 78-126 95 
1,2-Dichloropropane 10 88-112 95 
cis-1,3-Dichloropropene 10 89-113 95 
trans-1,3-Dichloropropene iii 84-ii4 95 
Methylene chloride 11 60-132 95 
1,1,2,2-Tetrachloroethane 10 82-112 95 
Tetrachloroethene 10 85-121 95 
I,l,l,-Trichloroethane 10 89-101 95 
1,1,2-Trichloroethane 10 86-110 95 
Trichloroethene 10 83-119 95 
Trichlorofluoromethane 10 77-137 95 
Vinyl chloride 12 70-154 95 

TABLE 4-6 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 602 - PURGEABLE AROMATICS' 

Matrix: Water 

Earameter. 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 

Precisfon 
XRSD 

Accuracy 
XR' 

68-120s 
73-119s 
82-124 
88-126 
82-118 
92-112 
67-1206 

Complefeness 
x 

95 
95 
95 
95 
95 
95 
95 
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---_. TABLE 4-7 PRECISION. ACCURACY, AND COMPLETENESS iXijel;r~v'ES 
METHdD 608 - ORCANOCHLORINE PESTICIDES AND PCBS' 

Matrix: Water 

Parameter 
Precision 

XRSD' 
Accuracy 
xR5 

Aldrin 16 42-122 
a-SC 19 37-134 
b-BHC 26 17-147 
g-BHC (Lindane) 25 19-140 
d-BHC 20 32-127 
Chlvrdane 15 45-119 
4,4'-DDD 2i Ji-iii 
4,4'-DDE 22 30-146 
4,4'-DDT 24 25-160 
Dieldrin 20 36-146 
Endvsulfan I 18 45-153 
Endvsulfan II 33 D-202 
Endosulfan sulfate 23 26-144 
Endrin 22 30-147 
Endrin aldehyde 204 30-1474 
HeptachiOr 18 34-111 

Heptachlor epoxide 20 37-142 
Toxaphene 17 41-126 
PCB-1016 13 50-114 
PCB-1221 32 15-178 
PCB-1232 30 iO-2ij 
PCB-1242 20 39-150 
PCB-1248 20 38-158 
PCB-1254 21 29-131 
PCB-1260 20 8-127 

Compleieness 
x 

95 
95 
95 
95 
95 
95 
95 
95 
95 

ii: 
95 
95 
95 
95 
95 
95 
95 
95 
95 
96 
96 
96 
95 
95 

TABLE 4-8 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIYES 
METHOD 610 - POLYNUCLEAR AROMATIC HYDROCARBONS2 

Matrix: water 

Parameter 
Precision 

XRSD 
Accuracy 
XRS 

Completeness 
x 

Acenaphthene 33 D-124 95 
Acenaphthylene 33 D-139 95 
Anthracene D-126 95 
Benso(a)anthracene 

iii 
12-135 95 

Benzo(b)fluvranthene 31 6-150 95 
Benso(k)fluoranthene 33 D-i59 96 
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TABLE 4-8 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 610 - WLYNUCLEAR AROMATIC HYDROCARBONSL (Continued) 

Matrix: Water 

Parameter 
Precision Accuracy Completeness 

XRSDS XR5 %" 

Benzo(q,h,i)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
PlUO?E!e 
Indeno(l,2,3-cdjpyrene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Naphthalene 
Pincnanthrene 
Pyrene 

33 
33 
33 
33 
26 
3 3 
33 

ii 
33 
33 
33 

D-116 
D-128 
D-199 
D-110 

14-123 
D-142 
D-116 
D-122' 
D-122' 
D-122 
D-1;; 
D-140 

95 
95 
95 
95 
95 
95 
95 

i; 
95 
9: 
95 

TABLE 4-9 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 624 - PURGEABLES' 

Matrix: Water 

Pnrnact.!$r 

Acralein 
Acrylonitrile 
Benzene 
Bromodichioromethane 
Bromoform 
Eromoaethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 

Precision Accuracy Completeness 
XRSD4 XR5 x4 

40 D-170 
40 D-170 

96 66-124' 
i6 C" ,"" J&-l** 

ii 68-100 26-130 
15 58-158 

86 82-1186 
20 30-132 
51 D- 74 

95 
95 
95 
9: 
95 
95 
95 
95 

:i 
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TABLE 4-9 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
YETHOD 624 - PIJRGEABLES' (Continued) 

Matrix: Water 

Parameter 

Chloroform 
Chioromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethene 
trans-1,2-Dichloroethene 
1.2~nifihlnronmnane _,_ ---..---- r__r-._ 
cis-1,3-Dichloropropene 
trans-l,%Dichloropropene 
Ethylbenzene 
Methylene chloride 
i,i,i,i-Tetrachioroethane 
Tetrachloroethene 
Toluene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluorbmethane 
Vinyl chloride 

Precisfon 
XRSD 

19 
60 
24 
295 
165 
295 
45 
40 
106 
21 
17 
26 

ii 
12 
20 
19 

96 
37 
21 

96 
10 
42 

Accuracy 
-A&.- 

45-167 
D-296 

27-159 
18-190 
59-156 
18-190 

D-260 
D-247 

51-1376 
34-154 
45-141 
15-117 
18-186 

D-225 
88-178 
34-i48 
59-173 
63-129' 
18-210 
33-159 
62-134" 
67-109 

D-153 

Complepss 
x 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

TABLE 4-10 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 625 - BASE/NEUTRALS AND ACIDS' 

Matrix: Water 

Acenaphthene 24 20-132 
Acenaphthylene 21 28-124 
Anthracene 30 g-151 
Benzidine 45 D- 15 
Benzo(a)anthracene 
Benzo(b)fluoranthene 

iz 16-136 
D-153 

Benzo!k!fluorantbene 31 6-156 
Benzo(g,h,i)perylene 27 14-124 
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TABLE 4-10 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 625 - BASE/NEUTRALS AND ACIDS' (Continued) 

Matrix: Water 

parametel: 

Benzo(a)pyrene 
BisiZ-Cbioroethoxyimethane 
Bis(2-ChloroethylJether 
Bis(2-Chloroisopropyljether 
Bis(Z-EthylhexylJphthalate 
4-Bromophenyl phenyl ether 
Butyl benzgl phthalate 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
nill‘?nrn,. h\.nth*.ron.a "_"_..__~ -,.., I.1 .._I_ ".._ 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichiorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
&xachiQr&fit;g&efie 
Hexachlorocyclopentaddiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
Isophorone ..~-LIL~I~-- mapnL"alene 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Z-Chlorophenol 
2,4-Dichlorophenol 

Precision Accuracy Completeness 
XRSD' XR5 x4 

28 
22 
19 
18 
26 
28 
30 
25 
24 
26 
32 
28 
39 
35 
37 
57 
42 
70 
26 

ii 
30 
24 
29 
36 
36 
30 
24 
30 
29 
23 
47 
23 
21 
27 
24 
25 
23 
45 
17 

12-132 
i-i36 

30-108 
43- 91 
16-136 
12- 96 

7-145 
14-120 
20-122 
21-159 

Z-132 
12-132 

D-122 
D-108 
D-122 
D- 57 
D-123 
D-133 

16-128 
D-164 
D-156 
7-145 

21-135 
10-154 

D-I32 
D- 37 
5-113 

19-115 
6-152 
9-i:: 

24-126 
D-144 

22-124 
27-117 
15-153 
24-150 

D-128 
5-133 
D-131 

31- 97 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

.95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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TABLE ;-;o PRECIsI0:N, ACCURACY, AND COMPLETENESS OB.JECTIvES 
METHOD 625 - BASE/NEUTRALS AND ACIDS' (Continued) 

!4atrix: Water 

&waeter 

2,4-Dimethylphenol 
2 3 J-Di.QitrQphH!Ol 
2-Methyl-4,6-dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenoi 
2,4,6-Trichlorophenol 

Precision 
XRSDS 

Accuracy 
XR5 

42 
23 

2"; 
22 
34 
.ln 
;;I 

D-123 95 
16- 88 95 

D-122 95 
18-102 95 
21- 99 95 

D-154 95 
7-151 95 

23-101 95 

Completeness 
x4 

TABLE 4-11 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8010 - RALOCENATED VOLATILE ORGANIC@ 

Matrix: Water 

Parameter 

Benzyl chloride 
Bromobensene 
Bromodichloromethane 
Bromor'orn 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
1-Chlorohexane 
2-Chloroethylvinyl ether 
Chloromethane 
Chlorotoluene 
Dibromochloromethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobeneene 
I j ?~DiChi~~ObC$~Ze~e 
Dichlorodifluoroaethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans-i,2-Dichioroethene 

Precision Accuracy 
%RSDS xR5 

204 
204 
20 
28 

70-1304 
70-130' 
42-172 
11-11;o .I -1" 

D-144 
43-143 
73-119s 
46-137 
49-133 
70-130' 
14-186 

D-193 
70-130" 
24-191 
70-130' 

D-208 
7-187 

42-143 
70-130' 
47-132 
51-147 
67-1156 
38-i% 

33 
18 
86 

17 ._ 

ii* 
29 
33 
20 
26 
204 
33 
31 
18 
204 
16 
16 

96 
20 

ComPl~geness 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-11 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8010 - HALGENATED VOLATILE ORGANICS3 (Continued) 

Mat.ri Y! ..-__ _... water 

Precision Accuracy 
&cameter XRSD' %RS 

Completeness 
x 

n: -L?.----&-- 24 *c~,c* "IcnI"r"mcL‘l(l‘lcz **-A"& 95 
1,2-Dichloropropane 19 44-156 95 
trana-l,3-Dichloropropene 26 22-178 95 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 

ii 4 70-130' 95 
8-184 95 

Tetrachloroethene 24 Z6-16Z 95 
l,l,l-Trichloroethane 18 41-138 95 
1,1,2-Trichloroethane 18 39-136 95 
Trichloroethene 86 72-122' 95 

Trichlorofluoromethane 25 21-156 Trichloropropane 204 70-130 ii 
Vinyl chloride 24 28-163 95 

TABLE 4-12 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
MEl"dOD 8OiO - I,.l,,n,?.,.mmn ,,A, .rnll_C r\nrrurro3 "tu,""L,.tI,LY ""LAlllrlpI YR"Iull\r.J 

Matrix: Solid 

Parameter 

Benzyl chloride 
Broaobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
,-I., ^_^^ l L^..^ Yll lVL “S *,.nA,r 

Chloroform 
1-Chlorohexane 
2-Chloroethylvinyl ether 
Chloromethane 
Chlorotoluene 
Dibromochloromethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

Precisjon 
XRSD 

204 
204 
20 
28 
33 
18 
86 

I? 
15 
204 
29 
33 
20 
26 
204 

it; 
18 
204 

Accuracy 
XRS 

70-1304 
70-1304 
42-172 
13-159 

D-144 
43-143 
73-1196 
AC-7 77 _" &". 
49-133 
70-1304 
14-186 

D-193 70-i30" 
24-191 
70-1304 

D-208 
7-187 

42-143 
70-1304 

Completeness 
*' 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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Matrix: Water 

pirameter 
Precision 

XRSD 
Accuracy Compieteness 

%R5 X4 

l,l-Dichloroethane 16 47-132 
1.2-Dichloroethane 16 51-147 
l,l-Dichloroethene 96 67-1156 
trans-1,2-Dichloroethene 38-155 
Dichloromethane ii 25-162 
1,2-Dichloropropane 19 44-156 
e".",-, I-ni^Ll^..^..".."~"~ *L-.D d," Y"..L"'Vy."pC.LI 26 22-178 
l,l,l,Z-Tetrachloroethane 204 70-1304 
1,1,2,2-Tetrachloroethane 30 8-184 
Tetrachloroethene 24 26-162 
l,l,l-Trichloroethane 18 41-138 
i,i,2-Trichioroethane iS _^ _^^ 8Y-LSO 
Trichlordethene 8s 72-122' 
Trichlorofluoromethane 25 21-156 
Trichloropropane 204 70-130 
Vinyl chloride 24 28-163 

TABLE 4-13 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8020 - AROMATIC VOLATILE ORGANICS3 

95 
95 
95 

;: 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

Parameter 

Benzene 
Chiorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 

Precisfon 
XRSD 

20 
16 
18 
22 

96 
10 

Accuracy 
-A&- 

68-1206 _^ --^a ,J-IIY- 
37-154 
50-141 
42-143 
32-160 
67-120' 
70-124 

Complepss 
X 

95 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-14 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8020 - AROMATIC VOLATILE ORGANI& 

tatrir: Sdid 
Precision Accuracy Completeness 

Parametec XRSD XRS x" 

Benzene ii 72-1196 95 
Chiorobensene ;;-;206 9: 
1,2-Dichlorobenzene 20 37-154 95 
1,3-Dichlorobensene 16 50-141 95 
1,4-Dichlorobensene 18 42-143 95 
Ethylbenzene 22 32-160 95 
Toluene 8s 70-118' 95 
Xylenes 10 70-124 95 

TABLE 4-15 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8080 - ~ROANOCHLORINE PEQTICIDES AND PCBS3 __.-.- .___. - . . ~- 

Matrix: Water 

parameter 

Aldrin 
a-BHC 
b-BHC 
g-BHC (Lindane) 
d-BHC 
Chlordane 
4,4'-DDD 
4?4'-_nn_r 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II s- >- -~~I P-- -..19-L- mwx.u~~(uI su~raw 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 

17s 
18 
33 
23 
166 
20' 
19s 
20 
22" 
17 
13 

ii 
20 
20 

24-135s 
37-134 
17-147 
30-150" 
32-127 
45-11s 
31-141 
30-146 
30-159s 
40-1416 
45-153 

D-202 
?C--11 cv-Al-8 
48-1456 
30-147' 
22-136s 
37-142 
53-15s' 
41-126 
50-114 
15-178 
lo-215 
39-150 
38-1.58 

Compkieness 
* 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
96 
95 
95 .- 

ii 
95 
95 
95 
95 
95 
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TABLE 4-15 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8080 - ORCANOCHLORINE PESTICIDES AND PCBS’ (Continued) 

Matrix: Water 

Parameter 
Precis)on Accuracy Completeness 

XRSD XRS x’ 

PCB-1254 21 29-131 95 
PCB-1260 29 8-127 95 
PCB-:262 304 8-1274 95 

TABLE 4-16 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8080 - ORGANOCHLORINE PESTICIDES AND PCBS3 

Hatrix: soiid 

Aldrin 
a-BHC 
b-BHC 
g-BHC (Lindane) 
d-BBC 
Chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Tcxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCS-i246 
PCB-1254 
PCB-1260 
PCB-1262 

Precision 
XRSD” 

19s 

;6’ 
19s 
20 
15 
21 
22 
19s 
166 
18 
33 
23 
17’ 
204 
17s 
20 
224 
1.7 

2 
30 
20 
20 
21 
29 
304 

Accuracy Completeness 
XR5 x’ 

22-134s 95 
37-134 95 
17-147 95 
29-1414 95 
32-127 95 
45-119 95 
31-141 95 
30-146 95 
35-1496 95 
43-137” 95 
45-153 95 

D-202 95 
26-144 95 
40-139s 95 
30-147’ 95 
27-129s 95 
37-142 95 
53-1594 95 
41-126 95 
50-114 95 
15-178 95 
lo-215 95 
39-150 95 
38-156 95 
29-131 95 

8-127 95 
8-127’ 95 
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TABLE 4-17 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 6100 - POLYNUCLEAR AROMATIC HYDROCARBONS3 

Matrix: Water 

Parametec 

Acrwnnht~henr __-___-r .._.._.._ 
Acenaphthylene 
Anthracene 
Benzotajanthracene 
Benzo(b)fluoranthene 
n~---l,.(~...----LL--- De"a", 6, I I""r~nL.nelle 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indenoll,2,3-cdjpyrene 
1-Methylnaphthalene 
2-M&hyll!aphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Precision Accuracy Completeness 
X&SD' ?a5 x' 

33 
33 

ii 
31 
33 
33 
33 
33 
33 
26 
33 
33 
33 
33 
33 
33 
33 

D-124 
D-139 
D-126 

12-135 
6-150 
n-3 El? Y-l** 
D-116 
D-128 
D-199 
D-110 

14-123 
D-142 
D-116 
D-122" 
D-1224 
D-122 
D-155 
D-140 

95 
95 
95 
95 

Matrix: Solid 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
n_- __,- L :,---_-1--- D.z.lL5"\&,‘r, I.,ys'J1suc 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 

Precision 
XRSD 

33 
33 
33 
28 
31 
33 
33 
33 
33 
33 
26 

Accuracy 
XR5 

D-124 
D-139 
D-126 

12-135 
6-150 
D-159 
n-,,lz " l&V 
D-128 
D-199 
D-110 

14-123 
D-142 
D-116 

Complzieness 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

ii 
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Preciston Accuracy Completeness 
Parameter XRSD XR5 x’ 

1-Methylnaphthalene D-l& 95 
P-Methylnaphthalene D-122’ 95 
Naphthalene 33 D-122 95 
Phenanthrene 33 D-155 95 
Pyrene 33 D-140 95 

TAiBiE &;g nnm7rrn.r AnClln”PY A .,r. c.nYm, F.P.?LIFaP ,YP IcP*, ttcn r~c,..li),“,, , nk,““rrn”l( n,.” ““,.lrYLIL&.YY” “‘,“O”IA .Aa” 
METHOD 8150 - CHLORINATED PHENOXY ACID HERBICIDES3 

Matrix: Water 

Precision Accuracy Compieteness 
Parameta XRSD’ xR6 x4 

2,4-D 20 25-142 95 
2:4:5-T 29 25-142 95 
2,4,5-TP (Silvex) 19 25-142 95 

TABLE 4-20 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8150 - CHLORINATED PHENOXY ACID HERBICIDES3 

Natrix: Solid 

Precisjon 
XRSD 

Accuryy 
?a 

Completeness 
x 

2,4-D 
2,4,5-T 
2,4,5-TP (Silvex) 

20 23-108 95 
23-108 95 
23-108 95 
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TABLE 4-21 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8240 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS3 

Matrix: Water 

Parameter 

Acetone 
Acrolein 
Acrylonitrile 
Beneene 
Bromodichloromethane 
Bm:of!3?= 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chiorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloronethane 
1,2-Dichiorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
I ~I-n4rklnmr+h.“n .,- ea-..-...-“w.-..- 
1,2-Dicbloroethane 
l.l-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
tie-i,3-Dichioropropene 
trana-1,3-Dichlompropene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Wethylene chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Tclg*ne 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 

Precision 
%RSD 

30’ 
404 
404 

96 
20 
21 

33* 
% 
12 

ga 
36 
51 
14 

ifi 
29 
16 
29 
16 
18 
10” 
17 
35 
3s 
20 

:s 
304 
37 
304 
18 
14 

96 
18 
16 

96 

Accuracy Completeness 
%R= X4 

70-1304 
D-170’ 
D-170’ 

66-12.1s 
35-155 
45-169 

D-242 
70-1304 
70-1304 
70-140 
~2-li~” 
14-230 

D-305 
51-138 
D-273 

53-149 
18-190 
59-156 
18-190 
59-155 
49-155 
51-1376 
54-156 

D-210 
D-227 

17-183 
37-162 
70-1304 
70-1304 

D-221 
70-1304 
46-157 
64-148 
63-129a 
52-162 
52-150 
62-134e 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
96 
95 
95 
95 
9: 
95 
95 
95 
95 
96 
95 
95 

ii 
95 
95 
95 
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TABLE 4-21 PRECISION, ACCURACY, AND CGMPLEI'EWSS --- .- WJLUIVES -- _-___ ..-- 
BETHOD 8240 - GAS CHROMATOGRAPBY/MASS SPECTRCMRTRY FOR VOLATILE ORGANICSe 

Matrix: Water 

Parameter 
Precision Accuracy 

XRSD" XR" 
Coaplepe3s 

x 

Trichlorofluoromethane 27 17-181 95 
:'ir,y: acetate 304 70-1304 95 
Vinyl chloride 42 D-251 95 
Total xylenes 30' 70-1304 95 

TABLE 4-22 PRECISION, ACCURACY, AED COMPLETENESS OBJECTIVES 
METHOD 6240 - GAS cBR(J~T(jGRtaP~ff))~~ SPBCTiiuMi:'iiii' F(jR VOiATiiE oiii;rin"icsJ 

Matrix: Solid 

&rameter 

Acetone 
Acrolein 
Aery;oniALrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachioride 
Chlorobensene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloroaethane 
1,2-DiChlOPObPl?ZP!3.2 
1,3-Dichlorobenzene 
1,4-Dichlorobensene 
l,l-Dichloroethane 
1,2-Dichloroethane 
i,i-Dichioroethene 
trane-1,2-Dichloroethena 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
tram-I,%Dich~oropropene 
Ethylbenzene 

Precision 
XRSD 

30' 
404 
40' 

96 
i0 
21 
40 
304 
304 
12 
,B6 
36 
51 
14 
46 
16 
29 
16 
29 

if; 
iO6 

:i 
38 
28 
21 

Accuracy Coapleteness 
XR' x' 

70-1304 
D-170" 
D-l?04 

73-129s 
35-155 
45-169 

D-242 
70-i304 
70-1304 
70-140 
77-121' 
14-230 

D-305 
51-138 

D-273 
53-149 
U-190 
59-156 
18-190 
59-155 
49-155 
ji-i;i' 
54-156 

D-210 
D-227 

17-183 
37-162 

95 
95 
95 

ii: 
95 
95 
95 
95 

ii 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
96 

2 
95 
95 
95 
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TABLE 4-22 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 6240 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS3 

(Continued1 

Matrix: Solid 

Parameter 
Precisfon 

XRSD 
Accuracy 
XRS 

24iexanone 304 70-1304 
4-Methyl-2-Qentanone 304 70-1304 
Methylene chloride 37 D-221 
Styrene 304 70-1304 
i,i,i,i-Tetrachioroethane i8 46-i:: 
Tetrachloroethene 14 64-148 
Toluene 96 67-12?j 
l,l,l-Trichloroethane 16 52-162 
1,1,2-Trichloroethane 16 52-150 
Trichloroethene 9" 52-146" 
Trichlorofluoromethane 27 17-181 
Vinyl acetate 304 70-1304 
Vinyl chloride 42 D-251 
Total ".,I ana- ..J *_..-.. 30 4 70-130' 

Completeness 
x4 

95 
95 
95 
95 
95 
95 
95 
95 
95 

;z 
95 
95 
95 

TABLE 4-23 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR SEMIVOLATILE ORGANICS: 

CAPILLARY COLUMN TECHNIBUE3 

Matrix: Water 

Parameter 
Precisfon 

XRSD 
Accuracy Completeness 
XR5 X4 

Acenaphthene 176 25-1276 95 
Acenaphthylene 19 33-145 95 
Anthracene 18 27-133 95 
Benzidine 45 D- 15 95 
Benzo(ajanthracene 18 33-143 95 
Benzo(blfluoranthene 23 24-159 95 
Benso(k)fluoranthene 25 11-162 95 
Benso(q,h,i)perylene 36 D-219 95 
Benzoiajpyrene 24 17-163 95 
Benzyl alcohol 30' 50-1504 95 
Bis(2-Chloroethoxylmethane 25 33-184 95 
Bis(Z-Chloroethyllether 24 12-158 95 
Bis(2-Chloroisopropyljether 22 36-166 95 
Bis(2-Ethylhexyllphthalate 25 6-i56 95 
4-Bromophenyl phenyl ether 12 53-127 95 
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TABLE 1-23 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 9270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR SEMIVOLATILE ORGANICS: 

CAPILLARY COLUMN TECHNIQUE3 (Continued) 

Parameter 

Butyi benzyi phthaiate 
P-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Di-n-butyl phthalate 
1,2-Dichlorobensene 
l,&Dichlorobenzene 
1,4-Dichiorobenzene 
3,3’-nirhlorohanai~ine _ _ _ . _ _ _ -_..-_-_. 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyiphthaiate 
Fluoranthene 
Fluorene 
Hexachlorobensene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,Z,%cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
NitrObenS-3fie 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
Benzoic acid 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 

Precision 
XRSD 

504 
10 
22 
2.5 
38 
20 
16 
29 
156 
44 
50' 
50' 
21' 
18 
24 
18 
10 
25 
15 
36 
12 

ii 
30' 
19 
304 
304 
304 
26 
47 
23 
16" 
11 
34" 
196 
304 
286 
346 
16 

Accuracy 
XR5 

D-152 
60-118 
25-158 
17-168 
D-227 
1-118 

32-129 
D-172 

El-1038 
D-262 
D-114 
D-112 

16-1451~ 
50-158 

4-146 
26-137 
59-121 

D-152 
24-116 

D- 37 
40-113 

D-171 
21-196 
50-150' 
21-133 
50-1504 
50-150' 
50-1504 
25-180 

D-144 
22-124 
22-1196 
54-120 

D-ZOZ' 
19-1036 
50-1504 

D-1606 
D-1776 

39-135 

Compl;geness 

95 
95 
95 
95 
95 

ii 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

z5” 
95 

i5” 
95 * 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-23 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR SEMIVOLATILE ORGANICS: 

CAPILLARY COLUMN TECHNIQUE3 (Continued) 

Matrix: water 

Parameter 
Precision 

XRSD 
Accuracy 

XrP 
Compleieness 

x 

2,4-Dimethylphenol 14 32-119 95 
2,4-Dinitrophenol 32 D-191 95 
2-Methyl-4,6-dinitrophenol 30 D-181 95 
2-Methylphenol 304 50-1504 95 
4-Methylphenol ii j&ijO’ 95 
2-Nitrophenol 29-182 95 
4-Nitrophenol 31s D-1686 95 
Pentachlorophenol 226 8-14Oe 95 
Phenol 186 12-119s 95 
2,4,5-Trichlorophenol 304 50-1504 95 
2,4,6-Trichlorophenol 18 37-144 95 

TABLE 4-24 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
umsmurln a*,n - PIG C”PfiUI~nl?D*~W/UAfC EDPPTLmUPTD” Pm2 cPYT”n, ATTrP m7CbNTCS. llo,n”Y .a*,” - Yr,” “~.Y”I.~~““L.nlr~.~,‘“YY YIY”L..“I..aaI... *v.. ..Y...“I‘...I1 -----.---. 

CAPILLARY COLUMN TECHNIQUE3 

Matrix: Solid 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(aIanthracene 
Benao(b)fluoranthene 
v3 --..-I ,*\#I ..^_ ^-cL^^^ DC,,*“, L, IIU”‘~.C.1SI~S 
Benzo(g,h,i)perylene 
Benso(a)pyrene 
Beneyl alcohol 
Bis(2-Chloroethoxy)methane 
Bis(Z-Chloroethyijether 
Bis(2-Chloroisopropyljether 
Bis(2-Ethylhexyl)phthalate 
I-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 

Precisfon 
XRSD 

126 
19 
18 
45 
18 
23 
25 
36 
24 
304 
25 
24 
22 
25 
12 
50’ 
10 
22 

Accuracy 
XRj 

35-1096 
33-145 
27-133 

D- 15 
33-143 
24-159 
Il-lfi9 .* -“- 

D-219 
17-163 
50-1504 
33-184 
i2-ij& 
36-166 

8-158 
53-127 

D-152 
60-118 
25-158 

Compieps 
x 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-24 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
XETHOD 8270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR SEMIVOLATILE ORGANICS: 

CAPILLARY COLUMN TECHNIQUE3 (Continued) 

;~atri:i: Solid 

Parametec 

Chrysene 
Dibenzo(a,h)anthracene 
Di-n-butyl pbthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3’-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-DiiiitrOtOluSX 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Bexachiorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
2-tiethylnaphthalene 
Naphthalene 
2-Nitroaniline 
T&Nitro&qilinp 
4-Nitroaniline 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodi-a-propy;~iae 
Phenantbrene 
Pyrene 
1,2,4-Trichlorobenzene 
Benzoic acid 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2i4-Dinitrophenol 
2-Methyl-4,6-dinitrophenol 

Precisfo 
XRSD 

26 
38 
20 
16 
29 
138 

:s 
504 
176 
18 
24 
18 
10 
25 

:i 
12 
29 
29 
304 
19 
304 
30' 
304 
26 
41 
23 
126 
11 
276 
126 
304 
306 
146 
16 

:i 
30 

Accuracy 
XR5 

17-168 
D-227 
1-118 

32-129 
D-172 

14- 94’ 
D-262 
D-114 
D-112 

19-123 
50-158 

4-146 
26-137 
59-121 

D=l62 
24-116 

D- 37 
40-113 

D-171 
Zi-i96 
50-150’ 
21-133 
50-1504 
50-1504 
50-150’ 
25-180 

D-144 
22-124 
31-1oP 
54-120 

9-172s 
23- 956 
50-1504 

D-i666 
16-1006 
39-135 
32-119 

D-191 
D-181 

Compl;$eness 

95 
95 
95 
9.5 
95 

2 
95 

g’: 
95 
95 
95 
95 
95 

2 
95 
95 
96 
95 
95 
95 
95 

9”: 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-24 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 8270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR SEMIVOLATILE ORGANICS: 

CAPILLARY COLUMN TECHNIQUE3 (Continued) 

Matrix: Solid 

Precision Accuracy Completeness 
Parameter XRSD’ XR5 x’ 

2-Methylphenol 304 50-1504 95 
4-Methylphenol 304 50-150 95 
2-Nitrophenol 26 29-182 95 
4-Nitrophenol 236 D-135’ 95 
Pentachlorophenoi 25’ 4-i& 95 
Phenol 16a 14-1136 95 
2,4,5-Trichlorophenol 304 50-150’ 95 
2,4,6-Trichlorophenol 18 37-144 95 

TABLE 4-25 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
MISCELLANEOUS ORGANIC COMPOUNDS 

Matrix: Water 

l&rasletec 
Precision Accuracy Completeness 

!zLahi XRSD’ -.-xlL x’ 

1,2-Dibronoethane(EDBj 601(modj’~* IO 83-133 
1,2-Dibromoethane(EDBj WJlO(modj’*” iD 83-i33 
I-Methylnaphthalene 625’ 29 91-141 
I-Methylnaphthalene 82703 19 21-133 
2-Methylnaphthalene 6252 29 9-141 
2-Methylnaphthalene 62703 29 9-141 
Methyl tert-butyl ether 602* 10 74-108 
Methyl tert-butyl ether 8020’ 10 74-108 
Xylenes (Total) 602’ 10 70-124 

95 
95 
95 
95 
95 
95 
95 
95 
95 

TIIIIP I-9)c Ir%YYI T I" PRECISION, d~rYlRACYy. AND CCMPLETRNESS OBJECTIVES ..--- _ -.-- , 
MISCELLANEOUS ORGANIC COMWUNDS 

Matrix: Solid 

Precision I --..-___. AOO”‘-PI;J Completeness 
parametet !!!dQ!d XRSD4 XR’ X’ 

1,2-Dibromoethane(EDBj 8010(modj7~2 10 83-133 95 
I-Methylnaphthalene 82703 21-133 95 
2-Methylnaphthalene 8270” ii 9-141 95 
Methyl tert-butyl ether 8020’ 10 74-108 9.5 
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TABLE 4-27 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 200.7 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROMETRIC METHOD FOR 

TRACE ELEMENT ANALYSIS OF WATER AND WASTES8 

parameter 

Aluminum 
Antimony 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
copper 
Iroll 
Lead 
Magnesium 
8llatlgatleSe 
Molybdenum 
Nickel 
Potassium 
Silicon 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Tit*p.i,d= 
Tunqs ten 
Vanadium 
Zinc 

Precision 
XRSD 

30 
15 
14 
12 
13 

9 
25 
18 
14 
17 
18 
15 
25 
24 
i7 
11 
40 
11 

ii 
10 
13 
13 
18 
10 
13 
21 

Accuracy Completeness 
XRB x’ 

72-i27 
24-124 
63-115 
68-107 
50-124 
73-110 
73-119 
75-104 
75-109 
75-104 
65-115 
64-112 
68-120 
62-121 
77-ii5 
70-107 
60-133 
83-111 
61-108 
65-123 
81-114 
68-108 
66-125 
55-125 
73-115 
71-111 
63-113 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

‘95 
95 
95 
95 
95 
95 
95 
95 

ii 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-28 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 200.7 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROMETRIC METHOD FOR 

TRACE ELEMENT ANALYSIS OF WATER AND WASTES’ 

Matrix: Drinking Water 

Parameter 

Barium 
Calcium 
copper 
I PO” 
Magnesium 
.Mli”ga”lZ3e 
Sodium 
Zinc 

Precision 
XRSD 

Accuracy Completeness 
XR6 X’ 

14 90- 106 
25 73-119 
17 75-104 
18 65-115 
25 co 1”n “o-I*” 
24 62-121 
30 65-123 
21 63-113 

95 
95 
95 
95 
95 
95 
95 
95 

TABLE 4-29 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 6010 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROSCOPY3 

Hetrix: water 

parameter 

Aiuminum 
Antimony 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
I%““-?- __lr__ 
I ran 
Lead 
Magnesium 
Manganese Eioiybdenum 
Nickel 
Potassium 
Silicon 
Silver 
Sodium 
Strontium 

Precision Accuracy Completeness 
%RSD6 %R6 %’ 

30 
15 
14 
12 
13 

2: 
18 
14 
17 
18 

ii 
24 
1* 
;; 
40 
11 
26 
30 
10 

?I’)-197 ,*-1*1 
24-124 
63-115 
68-107 
50-124 
73-110 
73-119 
75-104 
71-109 
75-104 
65-115 
64-112 
68-120 
62-121 
??-!I5 
70-107 
60-133 
83-111 
61-108 65-i23 
81-114 

95 
96 
95 
95 
95 -_ 

ii 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 



WADSWORTH/ALERT 
LABORATORIES, INC. 

Chapter No.: Four 
Revision No.: 
Date: Aoril 1:. 1990 
Page : 26 of 31 

TABLE 4-29 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 6010 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROSCOPY3 (Continued) 

Matrix: Water 

Parameter 

Thallium 
Tin 
Titanium 
Tungsten 
VE”Zkdi~Ul? 
Zinc 

Precisjon 
XRSD 

13 
13 
18 
10 
13 
21 

Accuracy Completeness 
XR6 7? 

68-108 95 
66-125 95 
55-125 95 
73-115 95 
71-111 95 
63-113 95 

TABLE 4-30 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES .*--..-- I... A mLln”U 0”I” . *s...-1 ,-*,, - IhUUldZL~SL‘ COUPLFS PLAS,xA=,,“‘,*” Y1SVYI”L. AmnUTC NTFC’rnU spEgg!JSC(pyJ 

Matrix: Solid 

Parametec 

Aluminum 
.Ant Lenny 
Barium 
Beryllium 
Boron 
Cadmium 
caicium 

Chromium 
Cobalt 
Copper 
I ran 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Silicon 
Silver 
Sodium 
s:ronti*ua 
Thallium 

Precision 
XRSD 

30 
15 
14 
12 
13 

9 
25 
18 
14 
17 
18 
i5 
25 
24 
17 
11 
40 
11 

ii 
10 
13 

Accuracy 
XRB 

Compieteness 
x’ 

59-140 
24-124 
51-128 
59-116 
31-142 
66-108 
62-130 
67-111 
61-118 
68-111 
52-127 
ji-i24 
55-133 
47-136 
68-125 
61-116 
42-151 
76-118 
50-120 
51-137 
73-122 
58-118 

95 
95 
95 
95 

2 
95 
95 
95 
95 
95 
9: 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-30 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
METHOD 6010 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROSCOPY3 (Continued) 

Matrix: Solid 

Parameter 

Tin 
Titanium 
Tun6sten 
Vanadium 
iinc 

Precision ACCUCX!l Completeness 
XRSD6 XR6 x' 

13 51-139 95 
18 55-125 95 
10 62-125 95 
13 61-121 95 
21 51-126 95 

TARLE 4-31 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
MISCELLANEOUS METALS 

Matrix: Water 

Parmeter 

Antimony 
Antimony 
Arsenic 
Arsenic 
cadmium 
Cadmium 
Chromium 
Chromium 
Copper 
Lead 
Lead 
Mercury 
Mercury 
Selenium 
Selenium 
Thallium 
Thallium 

Precision 
XRSD4 

Accuracy 
XR’ 

204.28 20 75-125 
70413 20 75-125 
206.2a 346 55-123' 
70603 346 55-1236 
213.28 20 75-125 
71313 20 75-125 
218.28 20 75-125 
71913 20 75-125 
220.28 20 75-125 
239.26 20 7j-i2 j 

74213 20 7.5-125 
245.18 276 67-142' 
74703 276 67-142' 
270.28 306 28-121' 
77403 306 28-121' 
279.28 20 75-125 
78413 20 75-125 

Complexness 
x 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
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TABLE 4-32 PRECISION, ACCURACY, AND COMPLETENESS CBIECTIVES 
MISCELLANEOUS METALS 

Matrix: Drinking Water 

Parameter: 

Arsenic 
cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

206.2 
91, 9 *&“.‘a 
218.2 
239.2 
245.1 
270.2 
212.2 

Precision 
XRSD’ Accuracy 

XR” 
Compl;feness 

346 80-118 95 
20 66-129 95 
20 84-122 95 
20 82-123 95 
27s 67-142 95 
30s 71-112 95 
20 79-ii8 95 

TABLE 4-33 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
MISCELLANEOUS METALS 

Matrix: Solid 

Parameter 
Accuracy 

i!3ab!d3 
Precisfon 

XRSD XB’ 
Compleieness 

x 

Antimony 7041 20 75-125 95 
Arsenic 7060 34s 38-140s 95 
Cadmium 7131 20 75-125 95 
Chromium 7191 20 75-125 95 
Lead 742i 20 ij-iij 95 
Mercury 7470 27’ 50-161’ 95 
Mercury 7471 276 50-161’ 95 
Selenium 7740 30’ 28-121s 95 
Thallium 7841 20 75-125 95 

TABLE 4-34 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
MISCELLANEOUS WET CHEMISTRY PARAMETERS 

MOtriY: Water 

Parameter 
Precision 

XRSD 

Acidity _-- _. 303.Z’ 
Alkalinity 310.1s 
Ammonia Nitrogen 350.2s 
Bromide WAL ISE 
Chemical Oxygen Demand f$By 
Chloride 6 

i6 
17 
20 
22 
21 

8 

Accuracy 
xR6 

_^ ..” 13-115 
85-110 
77-127 
80-122 
71-129 
94-119 

Complefeness 
x 

95 
95 

2 
95 
96 
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TABLE 4-34 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
MISCELLANEOUS WET CHEMISTRY PARAMETERS (Continued) 

Matrix: Water 

parameter 

Chloride 9250' 
Chloride-Potable Water 325.2' 
Chromium (Hexavalent) 307B” 
Chromium (Hexavalent) 71953 

335.28 
90103 
340.28 
3148” 
130.28 
425.1’ 

Cyanide 
Cyanide 
Fluoride 
Fluoride 
Hardness 
Methylene Blue Active 

SUb~t~CCZ3 
Nitrate Nitrogen 
Nitrate Nitrogen 
Nitrate-Potable Water 
Nitrate-Potable Water 
Nitrite Nitrogen 
PH 
PH 
Phenols 
Phosphate 
Uesidue 

Filterable 
Non-Filterable 
Settleable 
?Ot.~l 
Volatile 

Specific Conductance 
Sulfate 
Sulfate 
Suifide 
Sulfide 
Sulfite 
Tot Recoverable Pet 

Hydrocarbons 
Total Kjeldahl 

Nitrogen 

353.38 
92003 
353.2’ 
41ac’Z 
353.3’ 
150.18 
90403 
420.18 
365.2’ 

160.1" 16 
160.2’ 204 
160.5’ 204 
160,38 20’ 
160.48 204 
120.18 
376.46 

+O . 1 umhos* 
15 

90353 15 
376, i” i4 
90303 14 
377.18 10 
418. is 30 

351.38 

Precision 
XUSD 

a 
9 

la 
la 

ii 
20 
20 
30 
24 

7 
7 
7 
7 

i3 
20.1 units4 
+O.l units' 

ii 

20 

Accuracy 
XR6 

Compl;geness 

94-l 19 
87-i26 
75-116 
75-116 
48-116 
48-116 
77-131 
77-131 
al-120 
72-125 

67-118 
67-118 
al-107 
El-107 
77-ii9 

20.2 units4 
kO.2 units* 

50-126 
50-141 

55-151 
ao-1204 
80-120’ 
80-1204 
70-1304 

to.2 umhos4 
77-117 
77-117 
46-I:: 
46-117 
61-116 
51-158 

79-114 

95 
95 
95 
95 
95 
95 
95 
95 - 
95 
95 

95 
95 
95 
95 
95 
95 
95 
95 
95 

95 
95 
95 
95 
95 
95 
95 
95 
96 
95 
95 
95 

95 
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TABLE 4-34 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
MISCELLANEOUS WET CHEMISTRY PARAMETERS (Continued) 

Matrix: Water 

Parametec 
Accuracy 

!!lahQd 
Precision 

XRSD XRB 
Complepness 

x 

Total Organic Carbon 415.1s 14 78-123 95 
rota1 crganic Carbon 90603 * _, 
Total Organic Haloqen 450.1s ii 

?L1-131 l"-IeY 95 
50-117 95 

Total Orqanic Halogen 902Oa 40 50-117 95 
Total Organic Nitrogen 351.3' 27 78-118 95 

TABLE 4-35 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 
MISCELLANEOUS WET CHEMISTRY PARAMETERS 

Matrix: Solid 

Parametec 

Ammonia Nitrogen 
Chloride 
Chromium (Hexavalent) 
Cyanide 
Nitrate Nitrogen 
PH 
Phenolics, Total 
Phosphorus, All Forma 
Sulfate 
Sulfide 
Tot Recoverable Pet 

Hydrocarbons 
Total Kjeldahl 

Nitrogen 

350.2s 
92503 
71953 
90103 
92003 
90403 
420.is 
365.2s 
90353 
90303 
41a.la 

351.30 

Total Organic Nitrogen 351.3s 

Precision 
XRSD 

20 
a 

la 
33 

7 
to.1 units' 

ii 
15 
14 
30 

20 

Accuracy 
XR' 

Complexness 
x 

65-139 95 
8th125 95 
64-127 95 
46-116 95 
55-130 95 

to.2 units' 95 -__ _ .- 
31-143 95 
27-164 95 
67-127 95 
46-117 95 
27-144 95 

70-123 95 

27 68-128 95 
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PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES NOTATIONS 

1. Taylor, J.K, Quality Assurance of Chemical Measurements, Lewis Publishers, 
Inc. Chelsea, Michigan (19871. 

2. 40 CFR Part 136, Appendix A, October 26, 1964. 

3. SW846 -Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
Third Edition, EPA, September 1986. 

4. Advisory limit - Refer to Chapter 4.0 for the laboratory definition. 

5. EPA method control data 

6. In-house data * 

7. !4ethod modification: EC detector is substituted for the Hall detector. 

8. EPA Methods ,for Chemical Analysis of Water and Wastes 1983, EPA 600/4- 
79-020 

9. No objectives necessary - aethod is for screening only. 

10. Analysis of Trihalonethanes in Drinking Water, November 29, 1979, EPA 
600/D-80-020. 

11. Methods for the Determination of Organic Compounds in Finished Drinkinq 
&I_.-- _-> n___ c___--_ U-L_- "cal,ST ZAI‘U c&a* a"u‘-Ge "auz‘-, September 1986. 

12. Standard Methods for the Examination of Water and Wastewater, Sixteenth 
Edition. 

13. Standard Methods for the Examination of Water and Wastewater, Fourteen 
Edition. 
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5.0 SA..PLING PROCEDURES 

5.1 Sample Collection Procedures 

Wadsworth/ALERT Laboratories uses USEPA-approved and/or proposed 
sample collection methods and equipment outlined in the following 
technical publications: 

PUd ISWlllfi -_,.,-..-. “) 9a.t \(e+t.nrle PA.. C”.l,#n+ina Snl irl waste physical,/ .“-” ..” -..--_ .-. I.-_-- I -..= I”_-- 
Chemical Methods, ” Third Edition, USEPA, 1986. 

EPA/600/2-60-018, “Samples and Sampling Procedures for 
Hazardous Waste Streams”. 

. EPA600/3-84-076, “Characterizationof bsardous Waste Sites - 
A #ethods Manual, Volume II: Available Sampling Methods,” 
December 1964. 

. U.S. Army Corps of Engineers, “Interim Standard Air Monitoring 
Guide for Hazardous Waste Sites,” June 1984. 

EPA/SWGll, “Procedures Manual for Groundwater Monitoring at 
solid waste niw-msal Faeilit.ica”, -_-_---_ _- _______ - 

EPA 600/4-83-020, “Preparation of Solid Sampling Protocol: 
Techniques and Strategies,” May 1983. 

EPA Region IV Engineering Support Branch, “Standard Operating 
Procedures and Quality Assurance Manual,” April 1986. 

Specific guidelines for a project for sample site selection, 
selection of sampling equipment, types of samples to be collected, 
standard sample collection procedures, specific maintenance and 
calibration nrcceduree for sampling equipment: and other considera- 
tions are based upon site-specific requirements. 

5.2 Selection and Preparation of Sampling Equipment 

~---L~~~-*.I --- The q ateriai of which sampiing equipment is c0ns~rucr.e~ can affect 
analytical results. The material selected for sampling certain 
parameters must not contaminate or alter the sample being collected, 
and must be easily cleaned so that samples are not cross- 
contaminated. Also, the action of the sampling device must not alter 
the sample being collected (e.g., using an air-lift pump for 
volatiles in water may purge the compounds of interest). 
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Wadsworth/ALERT sampling personnel select equipment based upon the 
medium and parameters being sampled following the guidance documents 
listed in Chapter 5.1. All sampling equipment is prepared following 
the specifications of the guidance documents in Chapter 6.1. Any 
A^..i^Ci^.. P..^- ^*^“A...4 . . ..^--A..--^ -..“+ I... A^?...-^..+^.( ““A ..^....“CaA US.ILsL~~“11 ,‘““I ~C6LIEs.l~‘U yL”cruurrr “Bus* “F U”~Y”.S.,..~” ma.” ‘~y”‘cc.A 
to the Sample Procurement Manager. 

5.3 Sample Containers, Preservations, and Holding Times 

iJSdS~Orth/ALEKT Laboratories recognize that proper containers and 
appropriate preservatives are necessary for the collection of valid 
samples. In addition, the sample must be analyzed within a 
prescribed time frame for each parameter. The Laboratory Sample 
Preservation Summary (Tables 5-I and5;2) details permissible sample 
containers, preservatives, holding times, and minimum volume of 
sample needed. The requirements of these tables correspond with the 
guidelines of the docunents listed in Chapter 5.1. 

5.4 Smnnle. Docu-$.p*tgtigpa “-my*’ 

Wadsworth/ALERT Laboratories uses proper sample documentation 
measures to record pertinent field data and ensures the legal 
validity of all collected samples. These sample documentation 
measures provide a detaiied, iegai record oi aii sampiing activities 
including: sample collection, preservation, chain-of-custody 
possession, transportation, and laboratory submittal. Key component 
sample documentation measures include use of the following record 
materials: Laboratory Field Sample Logbooks, Sample Labels, Sample 
Seals, Chain-of-Custody Forms, and Laboratory Sample Log. These are 
described in Chapter 6, Sample Custody. 

5.5 Sample Collection Quality Control Procedures 

5.5.1 Experience Requirements 

All Wadsworth/ALERT Laboratories field personnel must 
have at least six weeks field experience before 
---J..-II-_ -.--.-_ ---_---- ..ZLC-..A c”naucc*ng sampling proyrcuns *Ir.n”“lr suyer”ul~“u. _.._ --__1-*-- EacF, 
new field employee accompanies a qualified trainer on 
different types of field studies. During this training 
period, the employee receives instruction in sample site 
selection and preparation of equipment and materials, 
sample collection for various media, preservation, 
documentation, packing, and shipment. 
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Traceability Requirements 

All sample collection activities are traceable, through *:_,.I -___-.I_ I LtzLU rec”ruJ, to the person co::ecting the sample and 
to the specific piece of sampling equipment used to 
collect that sample (where appropriate). In a similar 
fashion, all maintenance and calibration records for 
sampling equipment are kept so that they, too, are 
traceable. 

Measurement of Sample Container and Sample Equipment 
Integrity 

Only containers that have been properly prepared for 
specific types of samples are used for sample collection. 
To ensure the integrity of containers for volatile 
organic compounds, a representative container is filled 
__:*I. J_I__I___I ___L_- --___-____I __--i__( 1-L.. *I.- P?^,, *ILL,, uel”1116eu WaLlzL-, yL-elrcr*su, ~~‘~IrIsu II&L.” 8,415 LlCLY, 
and returned. VOC analysis is then performed. This 
quality assurance procedure is performed at least once 
per sampling event. 

Preserved volatile organic compound (VOCi blanks are 
suppliedfor each investigation where VOCs are collected. 
These blanks are carried into the field, treated as 
regular VOC samples, and submitted for VOC analysis along 
with the required samples. 

The sampler logs all sample container, preservative, and 
sample equipment blank data on field logsheets. Any 
problems noted with specific equipment, preservatives, 
or personnel are yL’m~“J .vy.e. “b.. to n.na.n+ 1%. “,3WT”+.S-l the C.lmnl.3 Ilr+- 
Procurement Manager so that corrective action can be 
instituted. 

Measurement of Relative Sampling Precision 

The following duplicate sampling procedures are used 
during the collection of samples to measure the precision 
of the sample collection process: 

Duplicate grab and composite samples for solids 
arecollectedduringall investigationsand studies 
conducted by Wadsworth/ALERT Laboratories when a 
client requests this procedure or any time when 
there are 15 op =‘“pp wamnlo.. _-r___. At a !giniaum; five 
percent of all solid samples are collected at the 
same time, use the same procedures, equipment, 
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and containers as the required samples. They are 
also preserved in the same manner and submitted 
for the same analyses as the required samples. 
Duplicate sample data are reported to the Quality 
Control Mnnnczer (?r his/her desiglee. _-..---- ..-..-_-. 

. The resulting data is periodically examined to 
determineif any problems are evident with specific 
types of media samples or with the procedures used ,~~~ ~~~~.*I- -.--,-_ oy speclrlc sampL&ng pcrsonnr;. The Technii;a: 
Director is advised of any such problems so that 
corrective action may be taken as needed (Chapter 
13). 

3.6 Sample Transportation and Shipment 

Samples are delivered to the Laboratory for analysis as soon as 
practical (1 to 2 days aPter collection). The samples are properly 
nreaerved. packaged for transport: and accompanied by chain-of- c--r-- --I 
custody documentation prior to shipment or transport to the 
Laboratory. The samples are also submitted to the designated Sample 
Custodian for proper acceptance into the Laboratory. 

56i .,.- ..---->-..- .---I-- * . R”“-“w‘Pru”UJ QanyrsJ 

Environmental samples are transported and/or shipped in 
the Laboratory’s transport shippers or coolers. The 
shippers are designed and used exclusively by the 
Laboratory and are provided upon request to clients 
conducting their own sampling operations. 

Laboratory transport shippers are 16” x 24” x 12” high- 
density polyethylene (HDPE! heavy transit cases form- _, 
fitted with high-density insulating foam. Each shipper 
contains packaging instructions, appropriate sample 
containers and preservatives, ice packs for 
refrigeration, various Laboratory sample documentation 
--c--:-l” lm~l,CL~I~~~ and Laboratory saap?e seals. Labcratory 
transportshippers aredeliveredorshippedviaovernight 
carrier to the laboratory as SQQII as practical after 
collection. 
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Hazardous Samples 

Hazardous samples as indicated in the DOT Hazardous 
Material Table (49 CFR 172.1011 are transported as 
specified in the regulations. Other potentially 
hazardous material samples are packaged and shipped as 
fOllQWS: 

Samples are placed in 32 OS. glass jars with TFE- 
linedlids orpolyethylene bottlesas appropriate. 
All filled containers have sufficient air-space 
to allow for sample expansion and for volatiliza- 
tion. Samples to be analyzed for low level 
..^,-A:!- ^-d^-:^I ^_^ “,^^^A i” .,n -I *,islc I..,\ ““IeLlrlls “,~JL,‘l~~ _‘C &“a*ru A11 .v rnA .IVII 11.1 
headsp.ace) with appropriate septum lids. 

. Sample containers are insertedand sealed ina four 
(4) mil thick polyethylene zip-lock bag. (1 
container/bag) 

Bagged containers are placed inside a 1 gallon 
metal paint can. Inert packing material (e.g. 
vermiculite! is then placed into the can to 
prevent breakage. The can is sealed and locked 
with lid clips. 

The can is placed in a DOT-12B fiberboard box or 
^“..i..^l^“C ““A “̂ ^, .%A ryur..arr,r* _,.A aS‘.A.sY. 

The sealed box is labeled in accordance with WT 
specifications (see 49 CFR 172.101). 

Hazardous Materiais Reguiations (49 CFR Part i72i 

The partyoffering hazardous material for transportation 
is responsible for ensuring compliance. The Office of 
Hazardous Materials, Materials Transportation Bureau, 
Department of Transportation has determined that the 
Hazardous Materials Regulations do not apply to the 
following materials: Hydrochloric acid in water 
solutions at concentrations of 0.04% by weight or less 
I-” I ---^- :-..c -I.. , dC ^_ ““̂ ..Cn”\. U:+“i,. -,.;,A :” &,.C-,. \yn cyyr”nrulcb*rrJ A..,” “6 *‘=**‘*I ) ..A”. *” %“I”.. *.. “-“-- 
solutions at concentrations of 0.15% by weight or less 
(pH approximately 1.62 or greater); Sulfuric acid in 
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water solutions at concentrations of 0.35% by weight or 
less (pH approximately 1.15 or greater); and Sodium 
hydroxide in water solutions at concentrations of 0.08% 
by weight or less (pH approximately 12.30 or less). 
These are the solutions used PorpreservationoP samples. 

The Laboratory uses UPS or Federal Express to ship 
bottles or samples. Clients say pick up sample 
containers at the Laboratory’s Sample Receiving Office. 
The Laboratory receives daily shipments of samples 
through UPS, Federal Express, and Purolator Courier. 
Clients also may deliver their own maples to Sasple 
Receiving. All bottles are shipped with instructions 
oa sampling and n~aaarvation ncoca-hrra as well as the I.” ---.----.. c --------- 
preservatives required. 

References: 

-. Handbook for Saspiing and Sampie Preservation of 
Water and Wastewater, EPA 600/4-82-029, September 
1992. 

. SWS46, Third Edition, September 1986. 
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TABLE 5-1 LABORATORY SAMPLE PRESERVATION SUMMARY 
FOR AQUEOUS MATRICES 

parameter 

Lined Cap 

Containeq$ 

Bacteriolocical 

Coliform, Fecal P,G 
and Total 

l!ldi%b 

Chromium VI’ P,G. 

Mercury P,G 

Metals, except P,G 
above’ 

Oraanicss 

Base Neutral Acid G, TFE 
Extractables 
( GC/MS 1 

0.008% Na,S20,’ 

Preservative2~‘o 

Cool, 4oc 
0.008% Na,S,O,’ 

Cool, 4ac 

HNO, to pH t2 

HNO, to pH (2 

Cool, 4oc 

Polynuclear 
Aromatic 
Hydrocarbons 

Pesticides/PCBs 

G, TFE 
Lined Cap 

Cool, 4oc 
0.008% Nt~.$3~0,~ 

Store in Dark 

Cool, 4% 
p.e 5-g’ 

Store in Dark 

Amount 
Recommended of Sample 
Holding Time’ Rewired 

6 hours 

24 hours 

28 days 

6 months 

250 ml 

250 ml 

250 ml 

11 

7 days 11 
until 

extraction, 
40 days after 

extraction 

7 days 11 
until 

extraction, 
40 days after 

extraction 

7 days 11 
Qntil 

extraction, 
40 days after 

extraction 
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TABLE 5-l LABORATORY SAMPLE PRESERVATION SUMMARY 
FOR AQUEOUS MATRICES 

Containeri 

Amount 
Recommended of Ssmple 

Preservative2*io Jioldina Time' Rewired 

Purgeable G, TFE 
Halocarbons Lined Septum 
Iv"* cn, En, 3, \Elrn "YI,.JYI.I, 

Purgeable G, TFE 
Aromatics Lined Septum 
(EPA 602,624, 

502.2) 

Volatile Organics' (SW 8010, 8020, 
No Residual G, TFE 
Chlorine Lined Septum 

Residual 
Chlorine 

G, TFE 
Lined Septum 

Total Petroleum P,G 
Hydrocarbons (GC) 

Phvsical Prooertieg 

Acidity 

Alkalinity 

Biochemical 
Oxygen Demand 

P,G 

P,G 

P,G 

Biochemical 
Oxygen Demand, 
Carbonaceous 

P,G 

Cool, 4oc I4 days 
0.008% Na2S20,s 

Cool, 4% 
HCl to pH (2' 

0.008% Na2S20,s 

14 days 

82401 
Cool, 493 

4 drops Cont. 
HCl 

14 days 

Collect Sample 14 days 
in a 250 ml VOA 
,-,."+*;"a- n"aaa.,,,sA ""I."OII..a. . lFlCI 7-z" 
with 4 drops of 10% 
Na2S20,6. Mix and 
Transfer to 40 ml 
Vials Preserved with 
4 drops Cont. BCl, 

Cool, 4% 

3 x 40 ml 

3 x 40 ml 

Cool, 4% 28 days 21 

Cool, 4% 

Cool, 4oc 

Cool, 4oc 

14 days 

14 days 

48 hours 

Cool, 4% 48 hours 

3 x 40 ml 

3 x 40 ml 

250 ml 

250 al 

250 ml 

250 ml 
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TABLE 5-1 LABORATORY SAMPLE PRESERVATION SWlARY 
FOR AQUEOUS MATRICES 

Parameter 

Bromide 

Carbon, Total 
Organic 

Chemical oxygen 
Demand 

. 
Chloride 

Chiorine, Tot&i 
Residual 

Color 

Conductivity 
(Specific 
Conductance) 

Cyanide; Total 
and Amenable to 
Chlorination 

Halogens, Total 
Organic 

Hardness 

Hydrocarbons, Tot 
Recoverable Pet 
(IR) 

Ammonia 

xjeldahl Nitrogen 

Container' 

P,G 

G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P 

P,G 

P,G 

P,G 

P,G 

?,G 

None Required 

Cool, 4% 
H*SO, to pH (2 

Cool, 4T 
H2SOl to pH (2 

None Required 

Cool, 4ec 

Cool, 4°C 

Cool, 4ec 
NaOH to pH >12 
0.6 g ascorbic 

acid6 

Cool, 4ec 
H,SO, to pH (2 

HNO, to pH c-2 

Cool, 4ec 
HCl to pH (2 

Cool, 4% 
H,SO, to pH (2 

.AlOUnt 
Recommended of Sample 
Holdine Time' Reauired 

28 days 

28 days 

28 days 

20 days 

Analyze 
Immediately 

48 hours 

as days 

14 days3 

28 ciiavs __, - 

28 days 

6 months 

28 days 

28 days 

250 ml 

4 x 40 ml 

250 ml 

250 ml 

250 ml 

500 ml 

. ..A IUO ni 

11 

250 01 

2 x 250 ml 

i50 ml 

21 

250 ml 

1 I 



WADSWORTH/ALERT 
LABORATORIES, INC. 

Chapter No.: Five 
;w;sion No.: M 1 go 

arch 20. 19 
Page: IO of I6 

TABLE 5-l LABORATORY SAMPLE PRESERVATION SUMMARY 
FOR AQUEOUS MATRICES 

Parametec Containe~l 

Nitrate P,G 

Nitrate-Nitrite P,G 

Nitrite P,G 

Organic Nitrogen P,G . 

Oil and Grease G 

Oxygen, Dissolved G, Bottle 
Probe and Top 

Oxygen, Dissolved G, Bottle 
Hinkler and Top 

“..A-^“̂ ” laJx4’“~G.l Ion !pH) P,G 

Phenolics G  

Orthophosphate P,G 

Phosphorus, 
Elemental 

G  

Phosphorus, Total P,G 

Cool, 4% 

Cool, 4% 
H,SO, to pH <2 

Cool, 4oc 

Cool, 4% 
H,SO, to pH (2 

Cool, 4oc 
HCi or HaSO, to 

pH (2 

None Required 

Fix on Site and 
Store in Dark 

None Required 

Cool, 4oc 
H,SO, to pH (2 

Filter 
Immediately 

cool, 4QC 

Cool, 4ec 

Cool, 4oc 
l.LM. co 0” <_2 e-z--, -- r-- 

Recommended 
Holdinn 

48 hours 

28 days 

48 hours 

28 days 

28 days 

Amount 
of Ssmpie 
Beauired 

250 ml 

250 ml 

250 ml 

11 

11 

Analyze 
Immediately 

8 hours 

Anaipze 

Immediately 

28 days 

48 hours 

300 ml 

300 ml 

25 ml 

11 

11 

48 hours 250 mi 

28 days 250 ml 
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TABLE 5-l LABORATORY SAMPLE PRESERVATION SUMMARY 
FOR AQUEOUS IMATRICES 

Parameter Container' 

Residue, Total 
Pnlirl. 1T91 --*&.... \..,, 

Residue, Filterable 
Solids (TDS) 

Residue, Non- 
Pi'lterable Solids 
(TS.31 

Residue, Settleable 

Residue, Volatile 
(TVS) 

Sulfide 

SulPite 

Surfactants (MBAS) 

Turbidity 

Alpha, Beta, and 
Radium 

P,G Cool, 4% 

P,G Cool, 4ec 

P,G Cooi, 4°C 7 days 

P,G 

P,G 

Cool, 4ec 

Cool, 4ec 

P 

P,G 

P,G 

r-h-., .,--*, 4% 28 days 

Cool, 4ec 28 days 

Cool, 4OC, Add 7 days 
Zinc Acetate pius 
Sodium Hydroxide to 

pH >9 

P,G Cool, 4ec 

P,G 

PIG 

Cool, 4ec 48 hours 

Nnne Rrml i red 
. . _ . . _  __-l-___- n??8iyze 

Immediately 

P,G ‘ Cool, 4ec 

P,G HNO, to pH (2 

Recommended 
Preservative2~i0 Holdinn Time' 

7 days 

7 days 

48 hours 

7 days 

Analyze 
Immediately 

48 hours 

6 months 

of Sample 
Rewired 

250 ml 

250 ml 

250 mi 

250 ml 

250 al 

2.50 mi 

250 ml 

250 ml 

250 ml 

11 

100 ml 

500 ml 

21 
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TARLE 5-1 LARGRATGRY SAMPLE PRFSERVATION SUMMARY 
FOR AQUEOUS MATRICES 

Polyethylene (PI or Glass (Cl. Although polyethylene or glass may be 
appropriate for many of the samples, where there is a choice the Laboratory 
..1,. -LI- -.,..-LL ..,._. ___._ / ____ .I___ L_ LL_ _^-I ..^^ -1 ̂ ^_. ^C LL^ ^^..a.^:“̂ “̂  *111. snip p”l.ycl.ll~~ell~ ~“I,LPl‘l~CJ “UC L” L11.2 L~CYUCSU cv=* “I Lllr CVIIL-IIISLI 
and shipping. The following containers are available upon request: 1 
liter glass with TFE liner; 500 ml glass with TFE liner; 40 ml VOA with 
TFE septum: 250 ml glass with septum; 1 liter plastic; 250 ml plastic: 
500 ml plastic; and 125 ml plastic. 

Sample preservation shouldbe performed immediately upon sample collection. 
For composite samples, each aliquot should be preserved at the time of 
collection. k’hen use of an automated sampler makes it impossible to 
nresewe each nliquot, the sample may be preserved by maintaining 4% until __ _--. 
compositing and sample splitting is completed. 

Samples should be analyzed as soon as possible after collection. The times 
listed are the maximum times that samples may be held before analysis and 
_*1,1 L_ __-_:A_-__1 ..-,:A JLlll “= ~:u,,=IIlsIs” *~LII”. m---1-- --.. L^ .^,.A *-.. I^““̂ .. -^..;^A” ^P time .Taalyrs~ luo)r “r IlrAU A”& .Lw,.es. &8S’L”Uea “I 
only if the permittee, or monitoring laboratory, has data on file to show 
that the specific types of samples under study are stable for the longer 
time. Some samples may not be stable for the maximum time period listed 
in the table. A permittee, or monitoring laboratory, is obligated to hold 
the sample for a shorter time if knowledge exists to show this is necessary 
to maintain sample stability. 

Samples should be filtered immediately on-site before adding preservative 
for dissolved metals if dissolved metals are requested. 

Guidance applies to samples to be analyzed by CC, LC or GC/MS for specific 
compounds. 

The pH adjustment may be performed upon receipt at the laboratory and may 
be omitted if samples are extracted within 72 hours of collection. For 
the analysis of aldrin, add 0.008% sodium sulfate. 

Maximum holding time is 24 hours when sulfide is present. 

Samples for acrolein receiving no pH adjustment must be analyzed within 
three days of sampling. 

When any sample is to be shipped by common carrier or sent through the 
United States mails, it must comply with the Department of Transportation 
regulations. 
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TABLE 5-2 LABORATORY SAMPLE PRESERVATION SIJMMARY 
FOR SOLID MATRICES 

parameter 

r!i.aa 

Container’ 

Chromium VI 

Mercury 

Metals, except 

-3.4 

P,G 

P,G 

P,G 

Base Neutral G, TFE 
Acid Lined Cap 
Extractables 
(GWl.9) 

Polynuclear G, TPE 
Aromatic Lined Cap 
Hydrocarbons 

Pesticides/PCBs G, TFE 
Lined cap 

Preservative’ 

Cool, 4% 

Cool, 4% 

Cool, 4oc 

Cool, 4ec 

Cool, 49c 

Cool, 4QC 

Voiatiie G, TFE 
Organics Lined Septum 

Cool, 4OC 

Total Petroleum P,G Cool, 4% 
Hydrocarbons (CC) 

pm 

Acidity P,G Cool, 4oc 

Alkalinity P,G Cool, 493 

Minimum 
Amount 

Established of Sample 
Boldinn Time* Reauired 

24 hours 

28 days 

6 months 

14 days 
until 

extraction, 
40 days after 

ejctraetion 

14 days 
until 

extraction, 
40 days after 

extraction 

I4 days 
until 

extraction, 
40 days after 

extraction 

26 days 

14 days 

14 days 

50 g 

100 g 

50 g 

50 g 
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TABLE 5-2 LASORATORY SAMPLE PftESERVATfON SUMHAiZY 
FOR SOLID MATRICES 

Parameter Container’ Preservative5 

Antmonia 

Bromide 

Chloride 

Cyanide, Total and 
henable to 
Chlorination 

Fluoride 

Hydrocarbons, Tot 
Recoverable Pet 
(IR) 

Hydrogen Ion (pH) 

Kjeldahl Nitrogen 

Nitrate 

Nitrate-Nitrite 

Nitrite 

Oil and Grease 

organic Nitrogen 

Phenols 

Orthophosphate 

Phosphorus, 
Elemental 

Phosphorus, Total 

P,G 

P,G 

P,G 

P,G 

P,G None Required 

P,G Cool, 4% 

P,G 

P,G 

P,G 

P,G 

PIG 

G 

?,G 

G 

PIG 

G 

P,G 

Cool, 4% 

None Required 

None Bequired 

Cool, 4°C 

None Required 

cod, 4% 

Cool, 4oc 

Cool, 4QC 

Cool, 4% 

Cool, 4% 

f!nnl. pc --_-, 

Cool, 4% 

cool, 4% 

Cool, 4Yz 

Cool, 4oc 

Established 

28 days 

28 days 

20 days 

i4 days 

28 days 

28 days 

Analyze 
Iuedistely 

28 days 

48 hours 

28 days 

48 hours 

28 days 

28 days 

28 days 

48 hours 

48 hours 

28 days 

Minimum 
Amount 

of Ssmple 
Reauired 

5D 8 

50 s 

50 If 

50 g 

50 g 

100 g 

50 8 

50 g 

50 8 

50 8 

50 8 

50 B 

50 g 

50 g 

50 8 

50 8 

50 8 
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TABLE 5-2 LABORATORY SAMPLE PRESERVATION SUMMARY 
FOR SOLID MATRICES 

1 Container preservative5 

P Cool, 4oc 

P,G Cool, 4oc 

P,G Cool, 4oc 

P,G Cool, 4oc 

Minimum 
.__.__A ml"",, L 

Established of Sample 
Holding Timg' peauired 

28 days 50 It 

28 days 50 4 

28 days 50 g 

Analyze 50 g 
Immediately 

Alpha, Beta, and PIG 
Radium 

Cool, 4% 6 months 200 g 
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TABLE 5-2 LABORATORY SAMPLE PRESERVATION SUMMARY 
FOR SOLID MATRICES 

1. Polyethylene (P) or Glass (Cl. Although polyethylene or glass may be 
P-- -_-.. _n LL_ __--,__ __L__^ LL^-^ appropriate ‘“L- lna‘ly “L L‘15 JfAI!qJICJ, “,,S,~S *,,s,s is a choice the Laboratory 

will ship polyethylene containers due to the reduced cost of the containers 
and shipping. The following containers are available upon request: 100 
ml widemouth glass with TFE liner; 250 ml widemouth glass with TFE liner; 
and 500 ml widemouth glass with TFE liner. 

2. Established holding times are those for which there is no specific guidance 
following the guidelines for water holding times. 

3. Samples should be analyzed as soon as possible after collection. The times 
listed are the maximum times that samples may be held before analysis and 
still be considered valid. Samples may be held for longer periods of time 
only if the permittee, or monitoring laboratory, has data on file to show 
that the specific types of samples under study are stable for the longer 
+;-a *4,.r + Some .,a..a..lL.m ,“a., n.-.C ka .C.t.l,a CA%. the -ci=,J= ti.p n.arinrl listed ‘Y’y&‘e ‘U, .A”” “I .a”VII” I”. c-_ --- 
in the table. A permittee, or monitoring laboratory, is obligated to hold 
the sample for a shorter time if knowledge exists to show this is necessary 
to maintain sample stability. 

_- .._- - 4. Guidance appiies to sampies to be anaiyeed by GC, LC, or w/M for specific 
compounds. 

5. When any sample is to be shipped by common carrier or sent through the 
United States mail, it must comply with the Department of Transportation 
regulations. 
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A sample is physical evidence collected from e. site or from the 
environment. As such, each sample must be documented in .s manner that 
makes it legally defensible and which provides all data necessary for 
------ yruycr knalyris. Ysdswoith/ALsRT ----Ii-a .v.r.nnn-1 q -u& cgq&?te a_11 “O”,pb*..e w-.-v . . . . *- 
proper forms and documents for each sample taken. This documentation is 
described below. 

6.1 Field Operations 

6.1.1 Field Sample Logbook 

Data from all samples taken by Laboratory personnel is 
entered in II hard-cover8 bound Laboratory Field Sample 
Logbook consisting of consecutively-numbered 6 l/2” x 
11” pages. This Laboratory FieldSample Logbook contains 
entries which document pertinent field data for each 
sample including: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Client 
Name and Address of Field Client 
Project or Sampling Location 
Exact Location of Sample Point 
Sampling Retbodoiogy 
Process Generating Sample (as applicable) 
Sample Container Numbers and Volumes 
Date and Time of Collection 
Field Sample Identification Number or Designation 
Field Observations and/or Measurements 
References such as Maps, Sketches, Photographs 
Preservation and Transport Stateaent 
Name(s) and Signature(s) of Sample Collector(s) 

6.1.2 

Location of sample points is referenced to an established 
system, or if this is not available, given in such a 
m.snner that it can be clearly identified. 

Sampie Labeis 

Permanent Laboratory Sample Labels (Figure 6-l) are used 
to ensure proper identification and management of 
collected samples. These gummed labels are completed 
and affixed to each sample container at the time of 
collection. Entries on the sample label include: 

. Field Sample Identification Number or Designation 
Ex*ct Location “I “.e-p-- nP O.nnln point 
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. Date and Time of Collection 

. Name of Sanple Collector(s) 
Additional Pertinent Field Information 

All entries on the Laboratory Sample Label should 
correspond accordingly with the Laboratory Field Sample 
r ^ML^^I. ““*Y”“xb* 

6.1.3 Sample Seals 

Laboratory Sample Seals (Figure 6-2) are used to detect 
unauthorized tampering of sampies prior to i&oratory 
acceptance. Laboratory Sample Seals are affixed to the 
sample transport container in a manner that requires seal 
breakage in order to open the container. Unauthorized 
seal breakage indicates possible tampering and will 
render a sample suspect. 

6.1.4 Chain-of-Custody Forms 

Pl.-4”-^~-z-...a+^A.. AAr*,s.~n+~+:nn ia! naCPwam”v to irock the “UeA., “L ““1ti”Y.J ..““I-~..“““*“.. *” ..----11.1 
possession of each sample from collection through 
analysis. This documentation is especially vital for 
legal concerns. 

Sampies submitted to the Laboratory 8re accompanied by 
Laboratory Chain-of-Custody Forms (Figure 6-3) to ensure 
adequate documentation. These forms are completed and 
sealsdwithinthe sampletransportcontainertobe opened 
and examined by the Laboratory Sample Custodian. 
Pertinent information includes: 

. Client 
Project or Sampling Location 

. Snmnlo Tdantificatinn Nn&er ar Daaignnatlon i_..__ _- _.______-___._ 

. Sample Description 

. Sample Container Numbers and Volumes 

. Purpose of Analysis 

. Signatures of Persons Involved inChain-of-Custody 
Date and Time of Possession 

All entries on the Laboratory Chain-of-Custody Form 
correspond accordingly with the Laboratory Field Sample 
Logbook and Laboratory Sample Labels. 
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6.2 Laboratory Operations 

Evidentiary documentation procedures continue with the Laboratory. 
The designated Laboratory Sample Custodian receives and documents 
all saople submittals into the Laboratory. The Laboratory Sample 
Custodian examines the condition, preservation, and accompanying I~~~~---AmL1._ .* .7, _..L-lAA_> __--I_- --:-- A^ ____^.. “1 -..,A #^“.“a, ooC”menLaCL00 “L (L&I s”“mILl.eu Jillvylrs y‘-&“‘- *v qqJ’““LA a..U .Y.YYA 
acceptance into the Laboratory. Any sample, preservation, or 
documentation discrepancies (e.g. broken sample container, improper 
preservations, inadequate sample volume, poor documentation, etc.) 
are resolved before the sample is approved and actually accepted for 
analyses. All required acceptance data is then recorded and 
documented in the Laboratory Sample Log (Figure 6-4) and Laboratory 
Computerized Data Management System. The sample is then labeled and 
placed in the secure saaple storage area for distribution to the 
appropriate analyst(s). 
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Figure 6-3 

Chain of Custodiy Forms 



Figure 6-4 
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7.0 MATERIAL PROCUREMENT AND CONTROL 

7.1 Laboratory Material Purchasing 

All materials purchased by Wadsworth/ALRRT Laboratories, Inc. meet 
or exceed the specifications required by the methods used by the 
laboratory. Materials are also purchased to accommodate any project 
that requires specialized specifications. 

7.2 Analytical Standards 

Analytical standards (to include calibration standards, surrogate 
standards, matrix spiking standards, internal standards, and 
instrument performance evaluation standards) are prepared from 
materials purchased with a purity of 96% or better. These standards . . are prepared aoco&ing to the procediirer e.tated in the ind:r:d*ual 
Analytical Methods. A record of each standard preparation is 
maintained in the Standards Preparation Log. 

All analytical standards are traceable to IIMSL-LV or to reputable 
manufacturers who establish traceability. In the organic portion 
of the laboratory, traceability is established by comparing the 
working standards prepared in the laboratory to primary standards 
obtained by RMSL-LV or reputable manufacturers. 

Standardcomparison records are aaintainedby each analytical group. 

7.3 Chemical Storage 

7.3.: Repuireiients for storage 

Every item stocked in a laboratory or storeroom is dated 
upon receipt. Large quantities of chemicals are not 
stocked in the laboratory. A current inventory of all 
chemicalswith informationon iocation,quantity, q axieum 
shelf life, and potential hazard is maintained. 
Chemicals are not stocked in strict alphabetical order 
since this say result in the storage of incompatible 
chemicals. When storing, consideration is given to 
compatibility of chemicals. 

7.3.2 Storage of Corrosives 

csustit &?;;d Corrc-ire ziteridc? are etored near 
the floor to minimize danger of bottles falling 
f ros shelves. 

. Separate containers to facilitate handling. 
Organic (acetic acid and acetic anhydride; are 
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.+*r~rl.~n.r.+nlv.uavfrn. .+mnanuidilin~r~cnta “““.“_““r _“_“““, -..-, ---- _“_“.. ~“._ “““““.. _ -__. -- 
(sulfuric, nitric, or perchlorates) to prevent 
interaction of fumes and corrosion of storage 
cabinets. 

. . . wnen transporting acid containers, acid bottie 
carriers are used. 

7.3.3 Storage of Flammables 

. In general, liquid8 having a flash point of 140eF 
or less are considered flammable. 

. Quantities of greater than one gallon are stored 
in 3 aafatv Pa”. _____” _-_. If the liquid HUE& be stored in 
glass for purity, the glass container should be 
coated in plastic to lessen the danger of breakage 
and possible ignition. 

I-... -..--L>LI__ -_ -“-“AL__ 1” “““.. :--,I *-- .~.^“I, Jlrul y”ancrl.lrs, II” mu&-r uiau 111 rsyulrsu &“I~ ““XP 
in progress, nay be kept on shelves. However, 
quantities of five gallons or greater are not kept 
in any laboratory unless contained in a flaamable 
liquids cabinet. 

. Flammableliquids arenotstoredin confined spaces 
such as a refrigerator. 

Flammable iio,uida are not stored near strong 
oxidizing agents such as nitric acid, peroxides, 
dichroaates, or perchlorates. 

Client samples are retained in a controlled access area for thirty 
(30) days after the analytical report date. If prior arrangements 
have been made with the client, the samples are returned to the 
project site or client by commercial carrier or Wadsworth/ALERT 
Laboratories’ company courier. 

All samples slated for disposal are divided into three groups by 
matrix: aqueous, non-aqueous liquids, and solids. The aqueous 
samples (groundwaters! drinking waters, industrial effluents) are 
rinsed through the Laboratory neutralization sump. The non-aqueous 
liquids (oils, solvents) and the solid samples (soils, industrial 
waste) are consolidated into respective drums are shipped off-aite 
for incineration es hazardous waste. 
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8.0 CALIBRATION PROCEDURES AND FBEQUENCY 

8.1 Laboratory Instruments 

Wadsworth/ALERT Laboratories uses specific procedures for the 
operation andcalibration of all analytical instruments. Along with 
proper maintenance, these practices ensure optimum instrument 
performance and accuracy. These procedures include proper operator 
training and supervision; mandatory instrument performance 
specifications; and systematic instrument calibration, verification, 
and monitoring schedules. 

The Laboratory uses mandatory instrument performance specifications 
to constantly ^“̂ .....-. ,..e i *..“. S&10”& F “y”*“’ instr*~aep.tal nerfnr.anFr. r-. --_- -.--- These 
performance criteria require acceptable instrument response to 
specificperforoancestandards prior to initiating further instrument 
calibration and analyses. Acceptable instrument response criteria 
are based upon the manufacturer’s or EPA’s analytical method 
specifications. 

Laboratory analysts record and document all instrumental runs in 
designated Laboratory Instrument Logbooks (Chapter 10.1.21. These 
logbooks identify instrument operating parameters, settings, and 
performance dataassociatedwitheach instrumental run. Instrumental 
runs pursuant to establishing instrument performance criteria and 
calibrations are also recorded in these Laboratory Instrument 
Logbooks. 

The Laboratory uses instrument calibration procedures to constantly 
ensure analytical accuracy. Initial instrument calibration curves 
are generated, verified, and routinely monitored throughout the 
duration of all instrumental analyses (see Table B-11. Specific 

I--*-_._^_&_ caiibration procedures for iahoratory *nawwnsII*~ including the 
frequency and standards used are listed in Table 8-l (Calibration 
Procedures). Table8-2 (Laboratory Major Analytical Instrumentation1 
details the equipment that may be used in this project. 

8.2 Measurement Equipment, Glassware, Water, Reagents, and Industriai 
Gases 

Wadsworth/ALERT Laboratories adheres to proper standards of good 
l*bnra+orv nrre.tice in the use of measuring equipment, glassware, - -- - - - - - - , r _ -- - - - - 
water, chemical reagents, and industrial gases. Adherence to proper 
standards relating to these laboratory elements validate analytical 
data. All laboratory glassware, balances, thermometers, and 
subsequent volume, mass, and temperature measurements are directly 
traceable to primary standards. Chsnical rcagei,ta m,d ii,&tirtiial 
gases are purchased and used as appropriate for various laboratory 
applications. 
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All l.ahorat.nrv voIunet.rin Qlartsuarc crmf~pasj to National Bureau of .__- _________” ~--_- _.__- _--- - ..-.. 
Standards (NBS) Class A standards. All mechanical pipettes are 
calibrated annually with the MLS Pipette Volume Calibration Kit. 
Kuderna-Danishconcentrator tubesare alsocalibrated annually using 
gravimetric techniques. All calibrations are recorded and documented I-3 !L~~-Lz-- in designated i&oratory ba~~orauon Logbooks. L’-lLLA- _-___>._-__ nrll,I.rl, pr”cr”“r-cai 
(SOPS) for cleaning and storing glassware are posted at appropriate 
wash stations. 

Laboratory balances are annually serviced and calibrated under the 
manufacturer’s service contract. Additional balance performance 
evaluations are conducted routinely by comparison against NBS Class 
S certified weights. Unacceptable performance requires service 
adjustments. Both balance service and daily calibrations are 
recorded and documented in designatedLaboratory Balance Calibration 
Logbooks. 

Laboratory and field thermometers ars calibrated against a NBS 
certified thermometer and recorded in the designated Laboratory 
Thermometer “̂ I‘L-^C:^- ’ -rL--‘* “P*I”L ~*Ivu U”,Y”“c.. Lsborator~~ dryfng ovens , 
incubators, refrigerators, etc. contain calibrated thermometers. 
Temperature readings are recorded daily in Laboratory Temperature 
Logbooks. Unacceptabledeviation fromdesired temperatures requires 
immediate corrective action. 

Laboratory pure water is generated by a commercial on-line water 
purification system consisting of mixed resin deionizing and carbon 
filtration cartridges. Cartridges are routinely replaced and 
serviced by the manufacturer or as indicated by an on-line 
resistivity indicator or laboratory methodblank contamination. All 
water purity information is recorded in the manufacturer’s service 
file. Daily checks are done on the water to prove it is of ASTM Type 
II quality. 

The Laboratory uses various types and purities of chemical reagents, 
solvents, and industrial gases depending upon their intended use. 
Laboratory stock and working standards are derived from commercially 
available primary standards and solvents whenever possible. These 
stock and working standards are properiy iabeied icontent, 
concentration, date, analyst) and routinely checked for degradation 
and/or impurities in accordance with the appropriate analytical 
method specifications. On-line molecular sieves and oxygen traps 
are used where appropriate to remove impurities from desired 
industrial gases. All chemical reagents, solvents, and industrial 
gases are stored only in desisnated areas in accordance with the 
Laboratory Health & Safety Program. 
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TABLE 8-l CALIBRATION PUOCEDURES 

EC/MS VOCs and BNAs 

The Laboratory purchases standards from Supelco for quantitation of VOCs 
and BRAS. 

Every 12 or 24 hours as the method requires, the instrument is tuned to 
meet EPA established abundance criteria for DFTPP or BFB to assure that 
i”.^C-.....^..C ....I..^..“m “̂ ^C” Cllb ^“̂ ^iPinn+iA”.? AIIs*L ““vzl.~ Lc~y”..~c Yrr*l U‘z. G.~F”*“~~*A”“‘. 

Generation of three (3) or five (5) point calibration curves as the method 
requires for all method compounds monthly, or more frequently if needed. 
Recalibration is done when continuing calibration is not met and the 
compound of interest is present in the sampie. 

. Verification of system cleanliness by the analysis of a daily reagent 
blank. 

Addition of internal standards to each sample. 

cc 

The Laboratory purchases standards from “..~Vrru..rrru, V..WI service, \^^.,m+...Arr-A Ph.sl and 
Supelco for quantitation of GC volatiles. 

. Generation of three (3) or five (5) point calibration curves for all 
analyzed compounds monthly or prior to any sample analysis, as stated in 
tne anaiyticai method. iiecaiibration is done when continuing caiibratian 
is not met and the compound of interest is present in the sample. 

0 Monitor consistency of instrument response through the analysis of a 
standard after every twenty (20) sample analyses. 

. Denonstrate system cleanliness through the analysis of a reagent blank 
prior to any sample analysis. 

The initial calibration curve must have an RSD of 120% for Method 
8010/8020, il5X for Method 502.2, and ilO% for Method 601/602 with 
continuing caiibrations of <i6E, 1202, and LiOX respectiveiy. iRSDs are 
calculatedbased on guidance found in SW846, Method 8000, Section 7.4.4.2.) 
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TABLE S-l CALIBRATION PROCEDURES 

Pestlcldes and P CBg 

m 

. 

The Laboratory uses EPARepository Standards forquantitationof pesticides 
and PCBS. 

The initial calibration curve must have an RSD of <20X with a continuing 
calibration of 115%. (RSDs are calculated based on guidance found in 
SW846, Method 8000, Section 7.4.4.2.) 

Generation of three ,(3) or five (5) point calibration curves for all 
analyzed compounds monthly or prior to any sample analysis, as stated in 
the analytical method. Recalibration is done when continuing calibration 
is not met and the compound of interest is present in the sample. 

Monitor consistency of instrument response through the analysis of a 
standard after every ten (10) sample analyses. 

Maintain sample response within the limits OP the response of the 
standards. 

The Laboratory purchases calibration standards from SPEX, Leesan, J. T. 
Baker, and Mallinkrodt. 

Generation of a two (2) point calibration and frequent resloping of the 
curve per manufacturer’s requirements. 

Verification of instrument consistency through the analysis of a standard 
every ten (10) saaples. 

Determination of instrument stability by the analysis of an interference 
check sample at the beginning and end of each sample set. 

Maintenance of sample response within the linear response of the 
instrument. 
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. The Laboratory purchases calibration standards from SPEX, Leeman, J. T. 
Baker and Mallinkrodt. 

. Construction of a three (3) or Pour (1) point calibration curve for an 
element prior to the analysis of each sample set. 

. Verification of system cleanliness for each element through the analysis 
of a reagent blank every ten (10) samples. 

. Monitoring of instrument performance by resloping the calibration curve 
every ten (10) samples. Reslope absorbance must be 120% of the original 
ourve value. 

. Bracketinq of sample response between the linits of standard response. 

~ Furnace and Mercury Analyzer 

Initial and continuing calibration must meet an RSD of i2OX for AA and 
Mercury Analyzer. 

. Construction of a three (3) point calibration curre for an element prior 
to the analysis of any sample set per method requirements for the element 
and instrument. 

X&I and Ion-Selective Electrode (Fluoride. Ammonia Nitrogen. and Bromide1 

. The Laboratory purchases standards fromorion forquantitationof Fluoride, 
Ammonia Nitrogen, Bromide, and PH. 

. Construction of a three (3) point (2 point forpfl) calibration curve weekly 
^_ --:A- A^ cl.- ..--,.v”:- a* ^__. ^^-s,^ “I yr,ur I.” r,,r mIr.Ar,alo “I a8.J ‘at”Y4S. 

. Bracketing of sample response within the limits of standard response. 

. Verification of cleanliness of the analytical system through the analysis 
of a reagent blank (where appiicdbiej. 

Verification of instrument consistency through the analysis of standards 
after the analysis of every twenty (20) samples (where applicable). 
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The Laboratory purchases standards from Orion for cyanide quantitation and 
Banco for phosphate quantitation. EPA Repository standards are used for 
the quantitation of surfactants (MBAS). 

Construction of a three (3) point calibration curve prior to the analysis 
of any sample. The initial calibration curve must have an I&SD of 520%. 

Monitor for the introduction of any interferents through the analysis of 
a reageiit biank prior to any S.aiWlC aiialysis. 

Bracket sample response within the standard response. 

Verification of the consistency of instrument responsethroucjhthe analysis 
of a standard after every twenty (201 saaple analyses. 

Traacs SO0 (Chloride. Sulfate. Nitrate. Nitrite, and Phenols) 

The Laboratory purchases standards from Mallinkrodt for quantitation of 
phenols, RICCA for quantitation of nitrate and nitrite, and NACH for 
quantitation of sulfate and chloride. 

The initial calibration curve must be linear with acorrelation coefficient 
L-I....- n nnn ___I , nnn “eL*een “.JJJ auu I.“““. 

Construction of a three (3) point calibration curve prior to the analysis 
of any sample. The initial calibration curve must have an IUD of 520%. 

Monitor for the introduction of any interferents through the aIIaiySi9 oi 
a reagent blank prior to any sample analysis. 

Bracket sample response within the standard response. 

. Verification of the consistency of instrument responsethroughthe analysis 
of a standard after every twenty (20) sample analyses. 

Miscellaneouq 

Additional inorganic analyses use a single-point standard. The Laboratory 
purchases standards from HACH for quantitation of COD, BCD, Alkalinity, 
Acidity, Turbidity (Formaein), and Hardness (as CaCOs). Titrauts are 
purchases from RICCA and Mallinkrodt. 

Analytical MethodSOPs, available at the Laboratory, detail the calibration 
procedures to be used for each method. 

NOTE: Information on standards is documented in the Laboratory Standards Logbook 
(see Chapter 10.1.2.2.10). 
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TP.8r.r 8-2 l.APnRATflRY -..- __..__ . RAJGR ANALYTICAL INSTRUMENTATION 

Name, Model, & 
Purchase Dates Quantity 

Extrel 400 ELQ 
Gas Chromatograph/ 
Mass Spectrometer/ 
Data System 
1985-1987 

Hewlett Packard 5996 
G+s Chmnatnaranh/Hass -..- ----- il_ _r.., ..--- 

Rewiett Packard 5890 
Gas Chromatograph 
1985-1969 

Perkin Elmer 8500 
Chromatograph 
1988 

Hewlett Packard 
5970 MD 
1988 

i 

1 

i3 

1 

1 

Dedication 

Semi-Volatile9 

Semi-Volatiles 

Volatile* 

Volatile9 

. Saeciflc S 

Hewlett Packard 5690 GC 
Varian 3400 GC, Varian 
~utosanplerllewlett Fadtard 
7673A Autosampler, Electrun 
Impact (EI) Ionization, 
9-TrackMagnetic Tape Drive 

Hewlett Packard 5690(X, 
7672 Autosamplerl Electron 
Impact (RI) Ionization, 
9-Track (Rametic Tap Drive 

vl---,--:-“c:^” nnCar+F.” PIUIUS ,“,,~*(lbl”I, YC*FI*“L 
(FID),DualNi-62 Electron 
Capture Detectors (ECD), 
Nitrogen Phosphorus 
Detector (NPD), Hewlett 
Rickard 7673 .htc8aidt?rs, 
Hewlett Packard 3359 
Qmolatopap~ Data System, 
Hewlett Packard 3393A and 
3396 Integrators 

Hall Electrolytic Gas 
Conductivity Detector 
(HEED), and Fhotoimization 
n,+,,.+P.., ,c.rn\ in sprips Y.z”C”..“. \..“, 

HP 5890GC, Tekmar Liquid 
Sample Concentrator 
(LX-~) Purge and Trap, 
Automatic Liquid Sampier 
(ALS-2050), Rlectrcn Is&act 
(EI) Ionization, (I-Track 
Magnetic Tape Drive 
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Fin,ni?jaii crgaiiic 
water Analyzer 
Gas Chromatograph/ 
?lass Spectrometer/ 
Data System 
1983, 1984, 1989 
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Tracer 540 
Chromatograph 
1987-1989 

Pinnia.” cl,“” . - . . . . ---. ---- 1 
Gas Chromatograph/ 
Mass Spectrometer/ 
System 
1986 

Finnigan Incas 50 
Gas Chroaatograph/ 
Bass Spectrometer/ 
Data System 
1989 

Quantity Dedication . 
Soeclflca 

3 VO?&ilG PB Si #ma 3B GCs. Varian --w-m -- ~~ 
3400 CC, Electron Impact 
(EI) I,onization, Tekmar 
Liquid Sample Concentrator 
(LX-21 Purge and Trap, 
Automaiic Lipiiid sGpler 
(ALS), Model t4200 
Automatic Heated Sampler 
Module, Magnetic Streamer 
Tape Drive 

VolatiI,es Hall Electrolytic Gas 
Conductivity Detectors 
(HEID) and Photoionization 
Detectors (PIDI in Series, 
Teknar Liquid Sample 
Concentrator LSC-2000 
(Purge and Trap), Tekmar 
Liquid Sample Concentrator 
LSC-2 (Pirge and Trap!, 
Tekmar Liquid Sample 
Concentrator LSC 4200 
Heated Purge and Trap, 
Dynatech PM-30 Auto- 
sampler, ffewiett Packard 
3359 Chromatography Data 
System 

Volatiles Finnigan 9’611 CC, Electron 
Impact (EI) Ionization, 
Tekmar Liquid Sasple Data 
Concentrator (LX-21 Purge 
wd Trap, Autollatic Liquid 
Q.r.nlar I dI.PI Ynri.al #42DD “-FLrr I‘.-I, ..---- 
Automatic Heated Sampler 
Module Magnetic Streamer 
Tape Drives 

Volatiies Varian 3400 GC, Tekmar 
Liquid Sample Concentrator 
(LX-2) Purge and Trap, 
Automatic Liquid Sampler 
(ALS), g-Track Magnetic 
Tape Drive 
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TABLE: 8-2 . .nn”.mnn” ,,. ,,-$n AL,l,y*,,T,, ThlE~~,,s.lPNTbTTAU wlwl%A,“xt, pLll.Jun N,null.“nl .l.“...“I~.I*..~..-.. 

Nane, Model, k 
Purchase Date6 Dedication . . 

SDeclflcs 

Hewlett Packard 58806 
Gas Chromatograph 
1987 

1 Miscellaneous FlameIonization Detector 
Analysis (FID), Electron Capture 

Detector (ECD), Thermal 
Conductivity Detector 
(TCD), Hewlett Packard 
19303AIntegrator, Tekmar 
Liquid Sample Concentration 
LSC-2 Purge and Trap with 
d..Cn”..+ir T.in,,ifl Salnnlcr ,,“““.“-“-- “-x--- ---.--- 
(ALS) . 

Perkin Elmer 50B 
Mercury Analyzer 
1988 

1 

scientific Products 1 
HC 4 Nercury 
Determinator 
1989 

Varian SpectrAA- 1 
1988 

Vsrian SpectrM- 2 
300/400 
1988 

Varian SpectrAA- 1 
1987 

Perkin Elmer 1 
2380 AA 
1987 

Pet-kin Eimer 1 
560 AA 
1979 

Mercury 
Analysis 

Mercury 
Analysis 

Metals 

Metals 

Metals 

Metals 

Strip Chart Recorder 

$6 GraphiteTube Atomizer 
IBM Model 30 Personal 
cv.+aa - 7 Cnmnlltnr &inter “,e”“. - ---.--- 

Graphite Furnace, IIM b&l 
30 Personal System - 2 
Computer Printer 

PSC-56 Programmable 
Autosampler, VGA-76 Varian 
Vapor Generator 

Atomic Absorption 
Spectrophotometer 

btnmir Ahsmmt.ion ,.” ---- ..---- r ---. 
Spectrophotometer 

,,,, 
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TABLE 8-2 LABORATORY MAJOR ANALYTICAL INSTRUMENTATION 

Name, Model, & 
&rchase Dates Quantity Dedication . &vaClf 1c.q 

Perkin Elmer 3030 A 
1984 

1 Metals HGA-400Graphite Furnace, 
AS-40 Autosawler, Printer, 
MRS-10, Atomic Absorption 
Spectrophotometer 

Leeman Plasma-Spec 
Inductively Coupled 
Plasma 
1988 

Metals 

Perkin Elmer Plasma II 
Inductively Coupled 
Plasma 
1985 

Metals 

Perkin Elmer 
710 D Infrared 
Spectrophotooeter 
1989 

1 Miscellaneous 
Analysis 

Beckman 4250 1 Miscellaneous 
Infrared Analysis 

i Coiorimetric .-., “.” . 1 m n 1 rersonai Computer, 
Analysis Epson Printer 

IBM Personal System-2 and 
Autosampler, Dual Mode- 
Simultaneous/Sequential 

Psrkin Elmer 7500 Computer 
System, AS-51 Autoscmpler, 
Sequential Mode 

Phillips PYE UNICAM PU 8650 Spectrophotometer, 1986 
Phillips UNICAM SP6 Series Spectrophotometer, 1986 

OX Corporation Model 700 Total Organic Carbon Analyzer, 1989 
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9.0 ANALYTICAL PRCCEDURES 

9.1 

9.2 

Sample Receipt (see Chapter 6.0) 

Sample Preparation 

All samples are prepared in accordance with the methods outlined in 
Tables 9-l and 9-2 (Methods Summary for Sample Preparation/Sample 
Extraction and Laboratory Analytical Methods Summary). 

9.3 

9.4 

Equipment Startup and Performance Check (see Chapter 11.2.1.1) 

Detection Limits 

A s*ummary of common T.*hnraCnrv rl.nt.ection limits is outlined in Table ---- _ - - - - , -__-.---.. 
9-3 (Laboratory Detection Limits Summary). Detection limits are 
verified on a quarterly basis. If they do not meet tKe criteria 
stated in the Laboratory Quality Control SOP Manual, the initial 
detection limit study procedure must be followed in full. 

9.5 Initial and Continuous Calibration (see Chapter 11.2.1.1, 11.2.1.2, 
and 11.2.1.4). 

9.6 Analytical Methods 

A summary of coamon Laboratory analytical methods is outlined in 
Table 9-2 (Laboratory Analytical Methods Summary). Specific 
procedures and variances within the methods are detailed in the 
in.1 v+ i “11 ~&h&p sops; ,.....*a “-.,-A The Analytical Methods SOPS are kept on 
file in the laboratory, available to the analysts at all times. 

9.7 

9.8 

Analyses of GC Samples (see Chapter 11.2.1.2 and 11.2.1.3). 

Giassware Cieaning 

The procedures used to clean laboratory glassware for use in organic, 
metals, and inorganic methods are outlined in Table 9-24 (Laboratory 
Glassware Washing Summary). 
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TABLE S-l METHODS SUMMARY FOR SAMPLE PRRPARATION/SAMPLE EXTRACTION 

Metals (ICP) ___-. (Method 6ulu) 

Metals (GFAA) 
(Methods 7131, 7191, 7421, 7841) 

Metals 
(Methods 204.2, 208.2, 213.2, 216.2, 

220.2, 239.2, 279.2) 

Y-f.,. ,..v “..A_ 

(RCRA EP Toxicity) 

Metals 
(Methods 6010, 7131, 7191, 7421, 7841) 

Pnrgeables 
(Methods 8010, 8020) 

Semivolatiles 
(Methods 8080, 8100, 8270) 

Semivolatiles 
(Methods 8080, 8100, 8270) 

Semivolatiles 
(Methods 8080, 8100, 8270) 

Water 

Water 

Water 

Water/ 
Solid 

Solid 

Water/ 
Solid 

Water 

Oil 

Solid 

30101 

3020’ 

MpLs~ 
Paragraph 4.1 

1310’ 

30501 

5030’ 

35101 
38201 

35801 

35401 
35501 

1. SW846 -Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
Third Rdiiion, RPA, September 1986. 

2. Methods for Chemical Analysis of Water and Wastes, March 1983, KPA-600/4- 
79-020. 
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Aluminum EPA 200.7 
Antimony EPA 200.7, 204.2 

Arsenic 
;irrr 1 .tim 
Reryllium 

EPA 206.2, 206.3 
RPA 200.7 

EPA 200.7, 210.2 

Boron 
Cadmium 
Calcium 
Chromium 
Chromium +6 
Cobalt 
Copper 
Iron 

EPA 200.7 
EPA 200.7, 213.2 

EPA 200.7 
EPA 200.7 

EPA 218.4, 218.5 
EPA 200.7 
EPA 200.7 

RPA 200.7, 236.2 

Lead 
Magnesium 
Yam- --^-^ -,~I"LLsJ' 
Mercury 

EPA 200.7, 239.2 
EPA 200.7 
PTA 200.7 
EPA 245.1 

Molybdenum 
Nickel 

EPA 200.7 
EPA 200.7, 249.2 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Titanium 
Tungsten 
,,---,l: ..- .EI,auIYlu 
Zinc 

EPA 200.7 
EPA 270.2, 200.7 

EPA 272.2 
EPA 200.7, 273.2 

EPA 279.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

biethodg 

Solid/Liquids 
Groundwaters 

SW846 6010 
SW646 6010 

SW846 7060 
SW846 60i0 
SW846 St10 

SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 7196 
SW846 6010 
SW846 6010 
SW846 6010 

SW846 6010 
SW846 6010 
CIYOIC c#-l,rl U"0.U ""A" 
SW846 7470, 

7471 
SW846 6010 
SW846 6010 

SW846 6010 
SW846 7740 
SW846 6010 
8W846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
SW846 6010 
O"O"f antn ""U." ""IL" 
SW846 6010 

EPA 200.7 
EPA 200.7, 

204.2 
EPA 206.2 
rn. nnn * cxn ‘"V. I 

EPA 200.7, 
210.2 

EPA 200.7 
EPA 213.2 
EPA 200.7 
EPA 218.2 

EPA 200.7 
EPA 200.7 

EPA 200.7, 
236.2 

EPA 239.2 
EPA 200.7 
mm. In" ? YFfl &VU. I 
EPA 245.1 

EPA 200.7 
EPA 200.7, 

249.2 
EPA 200.7 
EPA 270.2 
EPA 272.2 
EPA 200.7 
EPA 279.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
PDA 3nn I Pin *VU. I 
EPA 200.7 
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TABLE 9-2 LABORATORY ANALYTICAL METHODS SLXMARY 

parameter 

-rcrolein & .Acrvlonitrilc 
Base/Neutral h Acid 

Estractobles 
Chlorinated Herbicides 
Chlorinated Hydrocarbons 
HFLLoethers 
Nitronromatics k 

Isoyhorona * 
Sitrosnmincs 
Organochlorine Pesticides 

k PCBs 
Orqanohalide Pesticides 
Orqanophosphorus Pesticides 
Organophosphorus Pesticides 
Phenols 
Phthalnte Esters 
Polynuclear Aromatic 

Hydrocarbons 
Furqesble Halocarbons 
Piirgeable .+.rom~tics 
Volatile Orqanics 

fivsical Proaertieg 

.Aciditv 
Alkalinity 

Ash Content 
Biochemical Oxygen Demand 
Bromide 
BTU/lb 

Chemical Oxygen Demand 
Pl.lnri,dr. “.a*-. .W” 

Chlorine, Total Residual 
Color 
Cyanide 

Amenable to Cl 
Total 

EPA 603 
EPA 625 

EPA 615 
EPA 612 
EPA 611 
EPA 609 

EPA 60i 
EP.\ 606 

EPA 617 
EPA 614 
EPA 622 
EPA 604 
EPA 606 
EPA 610 

EPA 601 
EPA 602 
EPA 624 

EFA 305.2 
EPA 310.1 

EPA 405.1 
WAL 1% 

SM 508B 
EPA 326.2 
EPA 330.5 
EPA 110.3 

ASTM D2015-851 
D240-85 

St4 6086 
SW846 9250 

EPA 335.1 SW846 9010 
EPA 335.2 SW846 9010 

Method9 

Solid/Liquids 
Groundwaters h' il.' r- $J-&.- - **CL 

SW846 8030 
SW846 8270 

SW846 8150 
SW846 8120 

EPA 611 (Mod1 
SW846 8090 

EPA 615 

EPA 607 (Mod) 
SW846 8080 EPA 808.4 

SW846 8080 
SW846 8140 
SW846 8140 
SW846 8040 
SW846 8060 
SW846 8100 

sW846 8010 mA502.2/504 
SW846 8020 mA502.2/504 
SW846 8240 

ASTM D482-60 

EPA 310.1, 
St4403 

EPA 325.2 
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TABLE S-2 LABORATORY ANALYTICAL METHODS SUMMARY 

Flash Point 
Fluoride 

Hardness 

Iodide 
Methylene Blue Active 

Substances 
Nitrogen 

Ammonia 
Kjeldahl, Total 
Lti+“a+n .,.“...“V 

Nitrate-Nitrite 

Nitrite 
Odor 
Oil and Grease, Total 

Recoverable 
Organ0 Chlorine 

Organ0 Nitrogen 
Organo Phosphorus 
organ0 Sulfur 

ik”P.=“. D&$Qlved -.., O--_. 
PH 
Phenolics, Total 
Phosphorus, All Forms 
Residue -. . rllterabie 

Non-Filterable 
Settleable 
Total 
Volatile 

Silica, Dissolved 
Specific Conductance 
Specific Gravity 

EPA 340.2 

EPA 130.2 

EPA 345.1 
EPA 425.1 

. 

EPA 350.2 
EPA 351.3 
PD.3 ?*1 ? I.- “““.” 

EPA 353.3 

EPA 353.3 --. _.- _ 
EPA 14U. 1 
EPA 413.1 

EPA 351.3 
SM Part 424 

BP& %xl.z -_ _ _ - 
EPA 150.1 
EPA 420.1 
EPA 365.2 

--. .^^ . sr* IOU.1 
EPA 160.2 
EPA 160.5 
EPA 160.3 
EPA 160.4 
EPA 370.1 
EPA 120.1 

flethods. 

Pn.liA,rin..iA. ““*a*, ..**“*-I 
(jroundwaters 

SW646 1010 
EPA 340.2 

&n$k.ing Ha*c 

EPA 340.2, 
3Ei4i3S 

EPA 130.2, 
SM314B 

EPA 350.2 
EPA 351.3 
SWB4h 9200 Epp 353:2; 

SM418C 
EPA 353.2, 

SM418C 

SW646 9071 

ASTM D2361-85/ 
D808-81 

EPA 351.3 
SM Part 424 
ASTM D3177-75/ 

D129-64 

SW646 9040 

EPA 365.2 

SM423 

EPA 160.3 
EPA 160.4 

SW846 9050 
ASTM D1298-85/ 

D854-83 
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TABLE 9-2 LABORATORY ANALYTICAL METHODS SUMMARY 

.“““’ 

“,, ,,,,,, 

Sulfate 
Sulfide 
Suifite 
Temperature 
Total Organic Carbon 
Total Organic Halogen 
Turbidity 
Viscosity, Brookfield 
Water X 
RCRA Corrosivity 
RCRA Ignitability 
RCRA Reactivity 

EPA 375.4 
EPA 376.1 
EPA 377.i 
EPA 170.1 
EPA 415.1 
EPA 450.1 
EPA 180.1 
ASTM D-445 

Solid/Liquids 
&Rk)ndwaters 

SW846 9035 
SW846 9030 

EPA 170.1 
SW846 9060 
SW846 9020 
EPA 180.1 

ASTM E1064-85 
SW846 9040 
SW846 1010 
SW846 9010/ 

9030 

REFERENCES: 

EPA Methods - Methods for Organic Chesical Analysis of Municipal And 
Industrial Wastewater, EPA-600/4-82-057, July 1982. 

--. _--.. _^ . EPA - Methods for Chemical Analysis of Water and Wastes, EPA 6UU/4-‘IY- 
020, Warch 1983. 

. SM - Standard Methods for the Exasination of Water and Wastewater, Aserican 
public Health Association, Sixteenth Edition. 

SW846 - Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
Third Edition, EPA, September 1966. 

i "^.4^.~.^..cL,lrFDI T.l.^".+,.....?.-1 9,-h*-a t?nnnrt.ihilitv "nuD""L B.11, I1YLI.A ".aYVLP"Y. I-L 
Consolidation (See Appendix III)."""--- 

for waste ___c- ------- ~ and 
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TABLS 9-3 lABORATORY DRIECTION LIMITS SCMMABY .A._-.~.~-.-~- 

Trihalomethanes in Drinking Water 
EPA Method 501.1 

Gas Chromatograph - Hall Detector 

Routine Detection Limits' 

co=@uoB Water tin/l 

Chloroform 
Bromodichloromethane ::i: 
Dibromochloroaethane 0.5 
aromofo?" 0.5 

TABLE S-4 LASORATOUY DETECTION LIMITS SUBI4ARY 

Volatile Organic Compounds in Water 
,3,-.. Y_L<_> En.2 'I c&-n meb‘wu V"c3.0 

Gas Chromatograph - Hall Detector 

Routine Detection Limits' 

Benzene 
B,o.obenzene 
Bromochloromethane 
Bromodichloromethane 
Browform 
Bromometbane 
n-Butyibeneene 
set-Butylbensene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobensena 
Chloroethane 
ChloroforD 
Chlorometbane 
2-Chlorotoluene 
d-Pl.l~"~t~lll.%"~ _ -.._"*-"----..- 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
i,2-Dichiorobentene 
1,3-Dichlorobensane 

Water udl 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
O-5 
0.5 
0.5 
0.5 
0.5 - - 

Z 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
006 
0.5 
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TABLE S-4 LABORATORY DETECTION LIMITS StillMARY 

Volatile Organic Compounds in Water (Continued) 
EPA Method 502.2 

Gas Chromatograph - Hall Detector 

1,4-Dichlorobenzene 
Dichlorodifluoromethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroathene 
cis-1,2-Dichloroethene 
trans.-l,2-Dichloroethenc 
1,2-Dichloropropane 
1,3-Dichloropropane I I ..I ~L.~~~-------- c,‘-“Lc”Loropr”ga.or 
1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexschlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
n^+....^LI^“̂ ^CL^“r Ir~L-L.~“&“S*..rll~ 
Toluene 
1,2,3-Trichlorobensene 
x,2,4-Trichlorobenaene 
l,l,l-Trichloroethane 
1,1,2-Trichioroetbane 
Trichloroethene 
Trichlorofluoromethaue 
1,2,3-Trichloropropane 
112,4-Trimethylbenzene 
1,3,5-Trimethylbensene 
Vinyl chloride 
o-Xylene 
n -Xylene 
n-Y”1 ana p ‘.,_“.... 

Water us/? 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

::i 
0.5 
0.5 

::i 
0.5 
0.5 

Z 

2 
0.5 
0.5 
0.5 
0.5 
0.5 
n** 
0.5 
0.5 
0.5 
0.5 ^ _ 

i:: 
0.5 
0.5 
0.5 

::i 
0.5 
0.5 
0,5 
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yAgJ$ g-5 miiATORy DBTBCTiOii iif+irj SurnWf 

Organochlorine Pesticides 
EPA Method 509A 

Gas Chromatograph - ECD Detector 

Routine Detection Limits' 

Conwund water w/l 

Endrin 0.1 
g-BHC (Lindane) 0.5 
Methoxychlor 0.5 
TOXapheiie i 

TABLE S-6 LABORATORY DETRCTION LIMITS SDMMARY 

Chlorindated Phenoxy Acid Herbicides 
EPA Method 5098 

Gas Chromatograph - ECD Detector 

Routine Detection Limits' 

2,4-D 0.5 
2,4,5-T 0.2 
2,4,5-TP (Silvexl 0.1 

Water u82,Q 

TABLE 9-7 LABORATORY DETECTION LIMITS SDMMARY 

Ralogenated Volatile Organic8 
EPA Method 601 

Gas Chromatograph - Hall Detector 

Routine Detection Limits' 

n”n,.dirl.l^“^-e+l.a..a “.“a”-.“..*“.“1 “..I..3 1 
Bromofora 1 
Bromomethane 1 
Carbon tetrachloride 1 
Chlorobensene 1 
Chioroethane i 
Chloroform 1 

Waterus/l 
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TABLE 9-7 LABORATORY DETECTION LIMITS 

Hslogenated Volatile Organics (Continued) 
EPA Method 601 

Gas Chromatograph - Hall Detector 

ComDound Yater udl 

',-Phlnrnathvlvinvl ether I " ..--.---.. ~ -. -.., - 
Chloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
i,4-Dichiorobenzene 
Dichlorodifluoromethane 
l,l-Dichloroethane 
1,2-Dichloroethana 
l,l-Dichloroethene 
trans-1,2-Dichloroethene 
Dichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
1 1 ~~~-Tatr=chl=roe,.h.~~e -v-,-r- 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Tric'hioroiiuoromethane 
Vinyl chloride 

1 
1 
1 
1 
1 
1 

: 
1 
1 

: 
1 
1 
1 
1 
I 
1 
1 
1 
I 

TABLE S-6 LABORATORY DETECTION LIMITS SUMMARY 

AromAtiC Volatile OrgAniCA 
EPA Method 602 

Gas Chromatograph - PID Detector 

Benzene 
Chlorobenzene 
1,2-Dichlorobeneene 
1.3-Dichlorobenzene 

Water w/l, 

1 
1 
1 
1 
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TABLE S-8 LABORATORY DETECTION LIMITS SDNMARY 

ArOmAtiC Volatile Organics (Continued) 
EPA Method 602 

Gas Chromatograph - PID Detector 

Routine Detection Limits: 

Comound Water us/l. 

1,4-Dichlorobenzene 1 
Ethylbenzene 1 
Toluene 1 

. TABLE S-9 LABORATORY DETECTION LIMITS SDMNARY 

Aldrin 
a-BHC 
'U*B$gC 
g-BHC (Lindane) 
d-BBC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
,*--r~-Ll-- ----:A^ "eyl.mrirr,"‘~ q.N?.rus 
Methoxychlor 

Organochlorine Pesticides and PCBs 
EPA Method 608 

GAA ChrOAAtOgrAph - ECD Detector 

Routine Detection Limits' 

Water us/l 

0.05 
0.06 
Gin5 
0.05 
0.06 
0.5 
0.1 
6.i 

13:: 
0.05 
0.1 
0.1 
0.1 
0.1 
0.05 
0.05 
0.5 
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PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
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TABLE S-9 LABORATORY DETECTION LIMITS SDMMARY 

Organochlorine Pesticides and PCBa (Continued) 
EPA Method 608 

Gas Chromatograph - ECD Detector 

Water W/l 

i 

::i 
0.5 
0.5 
0.5 
1 
1 

TABLE 9-10 LARORAMRY DETECTIIJN LIMITS SUMHARY __---..---.- 

Polynuclear Aromatic Hydrocarbons 
EPA Method 610 

Gas Chromatograph/Maes Spectrometer Detector “I ,..I u(r,“J 

Routine Detection Limits’ 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benso(b)fluoranthene 
Benso(klfluoranthene 
Benso(g,h,i)perylene 
n ,.---I- I-.- -^-- lvz,lP”, Ls,yJ‘-FllF 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cdlpyrene 

Uater us/l 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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TABLE 9-10 LABORATORY DETECTION LIMITS SWDIARY 

Polynuclear Aromatic Hydrocarbons (Continued) 
EPA Method 610 

Gas Chmsatoumnh/Maea Spectrometer Detector _-- _..__ --____-C.., ..-.. 
GC/MS 

Routine Detection Limits' 

S;omoound 

1-Methylnaphthalene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

water us/l 

10 
10 
i6 
10 
10 

TABLE 9-11 LABCRATORY DETECTION LIMITS SDMHARY 

Volatile Organic Compounds 
EPA Method 624 

n_- "L----L-----L,".."" a..^^C-^--,ar na+sr+,.r "us ~r,r"~~~"~‘~ay,r,~-~ "~S~**""*C‘ YI"V""". 
CC/MS 

Routine Detection Limits' 

comwunri 

Acrolein 
Acrylonitrile 
Beneene 
Bromodichloromethane 
Bromoform 
Broaomethane 
n--L-- L-*---l.I^-~A- l,PFuuI. CSb‘-n~,.I"L~A"S 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibroaochloronethsne 
l,l-Dichloroethane 
1,2-Dichloroethane 

Hater w/l 

50 
50 

: 
5 

10 
5 
5 

10 
10 

5 
ii3 

i 
5 
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TABLE 9-11 LABORATORY DETECTION LIHITS SDMMARY 

Volatile Organic Compounds (Continued) 
EPA Method 624 

Gas Chromatograph/Mass Spectrometer Detector 
CC/MS 

Routine Detection Limits’ 

l,l-Dichloroethene 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane ~3. . ~~~-i,3-DlChiO~Op~Op~~~ 
trans-1,3-Dichloropropene 
Ethylbenzene 
Methylene chloride 
1,1,2,2-Tetrachloroethsne 
Tetrachloroethene 
Toluene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

TABLE 9-12 LABGRATORY DETECTION LIMITS SDMMARY 

Base/Neutral and Acid Extractable Organics 
EPA Method 625 

Gas Chromatograph/Mass Spectrometer Detector 
CC/MS 

Routine Detection Limits’ 

Comoound 

Acenaphthene 
Acenaphthylene 

. Anthracene 
BSiZidiiE 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benso(aipyrene 

Fater udl 

10 
10 
10 
IO 
10 
10 
10 
10 
iG 



i 

WADSWORTH/ALERT 
LABORATORIES, INC. 

Chapter NO. : u i ..+ne 
Revision No.: 1 
Date: March 20, 1990 
Page: 15 of 31 

TABLE 9-12 LABORATORY DETECTION LIMITS SWMARY 

Base/Neutral and Acid Extractable Organics (Continued) 
EPA Method 625 

Gas Chronatograph/Mass Spectrometer Detector 
GWMS 

Routine Detection Limits’ 

Comoound 

Bis(2-chloroethoxylmethane 
Bis(2-chloroethyljether 
Bis(2-chloroisopropyllether 

. Bis(Z-ethylhexyllphthalate 
J-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 
I-Chlorophenyl phenyl ether 
Chrysene 
Dibanzo(a,h)anthracene 
Di-n-butyl phthalate 
i,i-Diohiorobenssne 
1,3-Dichlorobensene 
1,4-Dichlorobensene 
3,3-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
FhmvAnthene 
Pluorene 
Hexachlorobensene 
Hexachlorobutadiene 
Hexachlorocylopentadiene 
(Jcxwhloraet~,ane 
Indeno(l,2,3-cdlpyrene 
Isophorone 
Naphthalene 
Nitrobeneene 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobensene 
4-Chloro-3-methylphenol 

Water us/a 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 ._ 

:II 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
iD 
10 
10 
10 
10 
10 
10 
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TABLE 9-12 LABORATORY DETECTION LIMITS SDMMARY 

Base/Neutral and Acid Extractable Organics (Continued) 
EPA Method 625 

Gas Chronatograph/Mass Spectrometer Detector 
GC/MS 

Routine Detection Limits’ 

2-Chlorophenol 10 
2,4-Dichlorophenol 10 
2,4-Dimethylphenol 10 
2,4-Dinitrophenoi 50 
2-Methyl-4,6-dinitrophenol 50 
2-Nitrophenol 10 
4-Nitrophenol 50 
Pentachlorophenol 50 
Phenol 10 
2,4,&Trichlorophenol 10 

TABLE 9-13 LABORATORY DETECTION LIMITS SUMMARY 

Comoowd 

Bensyl chloride 
Bromobeneene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobensene 
CLI^-^-&L--- “I,A”n~“SLIIIYIS 
Chloroform 
1-Chlorohexane 
2-Chloroethylvinyl ether 
Chloromethane 
chiorotoiuene 

Halogenated Volatile Organics 
SW846 Method 8010 

Gas Chromatograph - Hall Detector 

Water 

1 
1 
1 

: 
1 
1 
1 
1 
1 
1 
1 
i 

Routine 
Js&Kf 

: 
1 
1 
1 
1 
1 
1 
1 

: 
1 
i 

Soil 
Low Levfl 

utikg 
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TABLE 9-13 LABORATORY DETECTION LIMITS SUMMARY 

Halogenated Volatile Organics (Continued) 
SW846 Method 8010 

Gas Chromatograph - Hall Detector 

Routine Detection Limits’ 

Comoound 

Dibromochloromethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
trans-1,2-Dichloroethene 
ml-l.1 _____L L^-^ Y~Lilll”L”~S~‘I~y1s 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trlchloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Trichloropropane 
Vinyl chloride 

Routine 
J!d.!d 

1 

: 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 

: 

: 
1 
1 
1 
1 
1 

Low Leyl 
udka 

2 
2 
2 
2 

: 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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TABLB 9-14 LABoRATORY DETECTION LIMITS SUKMARY 

Aromatic Volatile Organics 
SW846 Method 8020 . 

Gas Chronatograph - PID Detector 

Routine Detection Limits1 

CoaDound 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobensene 
Ethylbenzene 
Toiuene 
Xylenes 

Water 
Routine 
LwL!d 

Soil 
Low Lev;i 

urt/ka 

TABLE 9-15 LABORATORY DETECTION LIMITS SUMMARY 

Organochlorine Pesticides and PCBs 
SW846 Method 6080 

Gas Chromatograph - ECD Detector 

Routine Detection Limits' 

Aldrin 0.05 
a-BHC 0.05 
b-BHC 0.05 
g-WC (Lindane) 0.05 
d-BHC 0.05 
Chlordane 0.5 
4,4'-DDD 0.1 
4,4'-DDE 0.1 
4,4'-DDT 0.1 
Dieldrin 0.1 
Endosulfan I 0.05 
Endos*ulfen I I 0.1 
Endosulfan sulfate 0.1 

Water 
ROU??ltil!l 
AcLk.2 

0.1 
0.1 ^ . 
;;:; 
0.1 
1 
0.2 
0.2 
0.2 
0.2 
0.1 
0:2 
0.2 

Soil 
Lou Level 

U*/k& 

8 
8 
8 
8 
8 

80 
16 
16 
16 
16 

a 

:b” 
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TABLE g-15 rrana.*mov nC-m-*TOU rr&lr?T C,,~AU” -nnl”nl “0ILlV.l A. “...&I” ““.““.... 

Organochlorine Pesticides and PCBs (Continued) 
SW846 Method 8080 

Gas Chromatograph - ECD Detector 

Routine Detection Limits1 

ComDound 

Endr in 
(*-.I-1.. nIIu‘-111 aldehyde 
Heptachlor 
Heptachlor epoxide 
Methorychlor 
Toxaphene 
PCB-1016 
PCB-1221 
FCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
X8-1262 

Soil 
Low Level 

un/kn’ 

16 
16 

8 

8: 
160 

80 

ii 
80 
80 

160 
160 
160 

Polynuclear Aromatic Hydrocarbons 
SW846 Method 8100 

Gas Chromatograph/Mass Spectrometer Detector 
liwmty 

Routine Detection Limits’ 

ComDound 

Acenaphthecne 10 
Acenaphthylene 10 
Anthracene 10 
Beneo(a)authracene 10 
Benzo(b)fluoranthene 10 
Benzoikjfiuorauthene iir 
Benzo(g,h,i)perylene 10 

Hater 
Routine 

ur/kti 

Soil 
Low Lev;l 

UP&S- 

330 
330 
330 
330 
330 
330 
330 
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TABLE 9-16 LABORATORY DETECTION LIMITS SIlMMARY 

Polynuclear Aromatic Hydrocarbons (Continued) 
SW846 Method 8100 

Gas Chromatograph/Mass Spectrometer Detector 
GC/MQ 

Routine Detection Limits1 

CQOPOUTld 

So!? 
Routine Low Level 

8U/kn2 un/kn’ 

Benzo(a)pyrene 10 
Chrysene 10 
Dibenzo(a,hlanthracene 10 
Fluoranthene 10 
Fluorene 10 
IndeUO(l:2,3”Cdjpyrene 10 
1-Methylnaphthalene 10 
P-Methylnaphthalene 10 
Naphthalene 10 
Phenanthrene 10 
Pyrenr i0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

TABLE 9-17 LABORATORY DETECTION LIMITS SUMMABY 

Clorinated Herbicides 
SW846 Method 8150 

Gas Chromstograph - ECD Detector 

Routine Detection Limits’ 

Comoound 

2,4-D 
2,4,5-T 
2,4,5-TP (Silvex) 

Water Soil 
Routine Lou Level 

un/k$ 

0.5 0.5 
0.2 i:; 

:: 
0.1 10 

“” ,,,,,, 
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TABLE y-i8 ~ABOEATOBY DETECTION LIHITS YU~HY 

Volatile Organic Compounds 
SW846 Method 8240 

Gas Chromatograph/Mass Spectrometer Detector 
Target Compound List - GC/MS 

Routine Detection Limits’ 

Comoound 

Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Pad...” +.5+“s.rL1^w.iAa “WA “VU UF *. au&L*“. (LUG 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chioromethane 
Dibromochloromethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethene 
1,2-Dichloroethene (Total) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
P+h”lh42”.ZP”.+ “” ..,” “” ..““..” 
2-Hexanone 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
i,i,2,2-Tetrachioroethane 
Tetrachloroethene 
Toiuene 
l,l,l-Trlchloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethene 

Routine 
24rirM 

iD 
10 
10 

1 
1 
1 
2 

10 
1 
i 
1 

i 
1 
2 
1 
1 

: 
1 

: 
1 
i 

10 
10 

1 
1 
i 
1 
1 
1 
1 
1 
1 

Soil 
Low Level 

un/kn’ 

50 
50 
50 

5 
5 
5 

10 
50 

5 
r; 
5 

10 
10 

5 
i0 

5 
5 
5 
5 
5 " 
5 
5 
5 
5 

8: 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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TABLE 9-18 LABORATORY DETECTION LIMlTS SW4ARY 

Volatile Organic Compounds (Continued) 
911846 Method 8240 

Gas Chromatograph/Mass Spectrometer Detector 
Target Compound List - CC/MS 

Routine Detection Limits’ 

- 

Vinyl acetate 
Vinyi chioride 
Total Xylenes 

W8ter 

ii&LL 

50 
i0 

5 

Routine 
-!i8ad 

10 
2 
1 

Soil 
Low Levfl 

W/k&L 

50 
10 

5 

TABLE 9-19 LABORATORY DETECTION LIMITS SlRDfARY 

Base/Neutral and Acid Extractable Crganics 
SW846 Method 8270 

Gas Chromatograph/Mass Spectrometer Detector 
Target Compound List - CC/MS 

Routine Detection Limits’ 

Hater 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(aJanthracene 
Benzo(b)fluoranthene 
Benzo!k! fluoranthene 
Benso(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
Bis(2-chloroethoxylmethane 
Bisii-chioroeihyiiether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyllphthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 

10 
IO 

:: 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
i0 

1 
1 
i 
5 
1 
1 
1 

: 
1 
1 
1 
1 

Soil 

330 
330 
330 

1600 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
300 
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TABLE Q-19 LABORATORY DETBCTION LIMITS SijkDiARY 

Base/Neutral and Acid Extractable Organics (Continued) 
SW846 Method 8270 

Gas Chromatograph/Mass Spectrometer Detector 
Target Compound List - CC/MS 

Routine Detection Limits’ 

Comound 

4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Di-n-butyl phthalate 
1;2-DiChlOrOb.S!XZlXh? 
1,3-Dichlorobeneene 
1,4-Dichlorobenzene 
3,3-Dichlorobensidine 
Diethyl phthalate 
DiflethYi phih8htEz 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Pluorene 
Hexachlorobeneene 
Hexachlorobutadiene 
Hexachlorocyclopentadieae 
Rexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2+itrgG,i:ir,e 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitrosodiphenyiamine 
N-Nitrosodi-n-propylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
Bsneoic Acid 
4-Cbloro-3-methylphenol 

Water 

10 
10 
10 
10 
10 
10 
10 
50 
10 
i0 
10 
IO 
10 
10 
iii 
10 
10 
10 

:: 
10 
10 
10 
50 
50 
50 
10 
10 
iii 

:o” 
10 
10 
50 
10 

Routine 
-fub!?d 

i 
1 
1’ 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 

: 
5 
; 
5 
1 
1 
i 

: 

: 
5 
1 

Soil 
Low Level 

us/k? 

330 
330 
330 
330 
330 
330 
330 

1600 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1600 
1600 
1600 

330 
330 
330 
330 
330 
330 
330 

id00 
330 
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TABLE 9-19 LABORATORY DETECTION LIMITS SUMMARY 
, 

Base/Neutral and Acid Extractable Organics (Continued) 
SW646 Method 8270 

Gas Chromatograph/Mass Spectrometer Detector 
Target COrn~Oiiiid List _ CC,%S 

Routine Detection Limitsi 

soii 
Uoutine Lou Level 
SgLkgf un/kn2 

2-Chlorophenol 10 
2,4-Dichlorophenol 10 
2,4-Dimethylphenol 10 
2,4-Dinitrophenol 50 
2-Methyl-4,6-dinitrophenol 50 
P-MethylpXeno: 10 
4-Methylphenol 10 
2-Nitrophenol 10 
4-Nitrophenol 
Pentachlorophenol ii 
Phenol 10 
2,4,5-Trichlorophenol 10 
2,4,6-Trichlorophenol 10 

1 

: 
5 
5 
1 
1 

: 
5 

: 
1 

Parametq 

Aluminum 
Antimony 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Pl.“.-..“i.ll “...“K.l”l 
Cobalt 

TABLE 9-20 LABORATORY DETECTION LIMITS SUMMARY 

Metals 
EPA Method 200.7 

Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Routine Detection Limits’ 

330 
330 
330 

1600 
1600 
330 
330 
330 

1600 
1600 _-_ 

33U 
330 
330 

!lI6Ler ?5iQlm2 
(and non-aqueous waste1 

0.1 q g/l 5 q g/kg 
0.2 q g/l 10 q g/kg 

0.01 mg/l 0.5 a/kg 
0.005 n g/l 0.25 q g/kg 

0.1 mg/l 5 dkg 
0.01 mg/l 0.5 q g/kg 
0.01 l g/1 0.5 mg/kg 
OS02 “g/l 1 q g/kg 
0.05 q g/1 2.5 mg/kg 
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Metals (Continued) 
EPA Method 200.7 

Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Routine Detection Limits’ 

Water Solids* 
(and non-aqueous waste) 

Copper 
Iron 
Lcrd 
Magnesium 
Manganese 
Molybdenun 
Nickel 
Potassium 
Silicon 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Titanium 
Tungsten 
VsrmAi*,- .W.WAVI 
Zinc 

l?wametel: 

Aluminum 
Antimony 
Barium 
Beryllium 
Boron 
Cadmium 

0.01 mg/l 

o,g 07% ,@s -;:g :;;: 
0.01 rig/l 
0.01 mg/l 

0.5 ag/l 
0.04 rig/l 

i agii 
1 w/l 

0.01 mg/l 
0.1 mg/l 

~I . 0.01 q g/l 
&?+ 0.1 l g/l 

1 w/l 
0.01 mg/l 

0.5 rig/l 
0:os Ig/l 
0.01 l g/l 

0.5 og/kg 
2.5 mg/kg 
2;j ma/t* -7, --_ 
0.5 mg/kg 
0.5 mg/kg 

25 w/kg 
2 mg/kg 

50 i&kg 
50 w/kg 

0.5 mg/kg 
5 mg/kg 

0.5 mg/kg 
5 w/kg 

50 w/kg 
0.5 ag/kg 

25 w/kg 
2.5 mg/kg 
0.5 mg/kg 

TABLE 9-21 LABORATORY DETECTION LIMITS SDMMARY 

Metais 
SW846 Method 6010 

Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Routine Detection Limits’ 

.Q&& 
(and non-aqueous waste) 

0.1 mg/l 5 m/kg 
0.2 mg/l 10 w/kg 

0.01 mg/1 0.5 @g/kg 
0.005 q g/l 0.25 mg/kg 

0.i mgii 5 iagi’ag 
0.01 q g/l 0.5 mg/kg 
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TABLE 9-21 LABORATORY DETECTION LIMITS SDMMABY 

Metals (Continued) 
SW846 Method 6010 

Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Routine Detection Limits’ 

parametec 

Calcium 
Chromium 
Cobalt 
Copper 
I ran 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Silicon 
siivpp 
Sodium 
Strontium 
Thallium 
Tin E.. Iltanium 
Tungsten 
Vanadium 
Zinc 

ParameteF 

Antimony 
Antimony 
Arsenic 
Arsenic 
Cadmium 

sQus2 
(and non-aqueous waste) 

0.01 mg/l 0.5 q g/kg 
0.02 mg/l 1 mg/kg 
0.05 q g/l 2.5 q g/kg 
D.Di mgii 0.5 zg/kij 
0.05 rig/l 2.5 mg/kg 
0.05 log/l 2.5 mg/kg 
0.01 q g/l 0.5 q g/kg 
0.01 q g/l 0.5 l g/kg 

0.5 w/l 25 q g/kg 
0.04 mg/l 2 m?/ks 

1 41 50 a/kg 
1 .g/l 50 mg/krl 

0.01 q g/l 0.5 mg/kg 
0.1 mg/l 5 w/kg 

0.01 q g/l 0.5 mg/kg 
0.1 mg/l 5 mdkq 

1 mg/l 50 w/kg 
0.0: rag/l 0.5 *g/kg 
0.4 mg/l 25 w/kg 

0.05 rig/l 2.5 mg/kg 
0.01 mg/l 0.5 l g/kg 

-_-_. TABLE 9-22 LAEORATORY DGTBCTION LiMiTS suMi’ 

Miscellaneous Metals 

Routine Detection Limits’ 

!wsr 

0.2 mg/l 
0.2 mg/l 

0.005 ag/l 
0.005 q g/l 
O.ODi mgji 

2 

(arsIncn&%wsste) 

---- 
0.5 M/141 
0.5 q g/kg 

---- 
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TABLE 9-22 LABORATORY DETECTION LIMITS SUMMARY 

Miscellaneous Metals (Continued) 

Routine k.tection Limits' 

Cadmium 
Chromium 
Chromium 
Copper 

7131 0.001 mg/1 
216.2 0.005 mg/l 
7191 0.005 mg/l 
220.2 0.01 mg/l 
239.2 -- 0.005 mg/l 

Selenium 7740 0.005 mg/l 
Silver 272.2 0.005 mg/l 
Thallium 279.2 0.1 q g/l 
Thallium 7641 0.1 mg/l 

0.5 mgjkg 
0.5 ag/kg 

0.25 q/kg 
0.25 m&kg 

0.5 mg/kg 
0.5 l g/kg 

TABLE 9-23 LABORATORY DETECTION LIMITS SIJMMARY 

Miscellaneous Wet Chemistry Parameters 

Routine Detection Limits' 

Earaaetec !tasr llQus!s* 
(andnai-aqueonswsste) 

Acidity 305.2 
Alkalinity 310.1 
Ammonia Nitrogen 350.2 
Ash Content D482-80 
Biochemical Oxygen 405.1 

Demand 
Bromide WAL ISIS 
BTU/lb D2015-65 
BTU/lb D24D-65 
Chemical Oxygen Demand 508B 
Chloride 325.2 
Chloride 9250 
Chloride-Potable Water 325.2 
Chlorine-Total Residual 330.5 

20 ueq/l 
20 mg/l 

0.2 mg/l 
0.5 x 

2 41 

0.2 rig/l 

---- 
5 m/l 
2 mg/l 
2 w/l 
2 n g/l 

0.03 mg/l 

_-__ 
---- 

15 w/kg 
0:5 L 

-em- 
---- 
--__ 
--we 

40 w/kg 
40 w/kg 

-es- 
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TABLE 9-23 LAPCRATOUY DETECTION LIMITS SUMMARY 

Miscellaneous Wet Chemistry Paraseters (Continued) 

Routine Detection Lisitsi 

Chromium !Hexavalent) 
Chromium (Hexavalent) 
Color 
Compatibility 
Corrosivity A----Z>- b,ytS"llX 
Cyanide 
Flash Point 
Fluoride 
Fluoride 
HiWdIle%3 
Ignitability 
Methylene Blue Active 

Substances 
Moisture Content 
Nitrate Nitrogen 
Nitrate Nitrogen 
Nitrate-Potable Water 
Nitrate-Potable Water 
>~itrate=Nitrita 
Nitrite Nitrogen 
odor 
Oil and Grease, Total 

Recoverable 
oil and Grease, Totai 

Recoverable 
Organo Chlorine 
Organ0 Chlorine 
Organo Nitrogen 
Organo Nitrogen 
Organ0 Phosphorus 
Organ0 sulfur 
Organ0 Sulfur 
nv..ann "",O'.., DiSSC??%d 
Orthophosphate 
PH 
PH 
Phenolics, Total 

307B 
7195 
110.3 

335.2 
9010 
1010 
340.2 
3149 
i30.2 

---- 
0.5 upy 

D.005 q g/? 
0.005 sg/l 

e--s 
0.1 se/1 
0.1 sg/l 

5 sgii 

425.1 ,O.l sg/l 

CIlL 445 -s-m 
353.3 0.1 De/l 
9200 0.1 se/l 
353.2 0.1 sg/l 
418C 0.1 sg/l 
363.3 Gel Dg,Q 
353.3 0.04 ag/l 
140.1 ---- 
413.1 1 sg/I 

QG7i i n gii 

D2361-85 
D808-81 

351.3 
CBL 468 

424 
D3177-75 
D129-64 

360;2 
365.2 
150.1 
9040 
420.1 

---- 
-e-e 
--- 
---- 
__-- 
---- 
---- 
---- 

0.1 sg/l 
---- 

0.01 sg/l 

0.02 s&l 
0.02 sg/l 

ilsd!Q 
(an3 nm-aqu~us waste) 

1 m/kg 
1 sg/kg 

---- 
---- 
---- 

Gi q g(kg 
0.5 sg/kg 

-s-m 
---- 
e--m 
---- 
---- 
-e-m 

---- 
m--e 
---_ 
---_ 
---- 
---- 
---_ 
_--- 

10 Wkg 

10 egi’ig 

---- 
-m-e 
---- 
---- 
w--m 
---- 
---_ 
---- 

2 w/kg -w-w 
-e-m 

2 wkg 
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TABLE Q-23 LADORATORY DETECTION LIMITS SUMMARY 

Miscellaneous Wet Chemistry Paraueters (Continued) 

Parameter 

Phosphorus, Aii Forms 
Reactivity 

Cyanide 
Sulfide 

Residual 
Filterable 
Non-Filterable 
Settleable 
Total 
“nl.+iln .“...“I*- 

Specific Conduc,tauce 
Specific Conductance 
Specific Gravity 
SpeciPic Gravity 
Suiiate 
Sulfate 
Sulfide 
Sulfide 
Sulfite 
Temperature 
Tot Recoverable Pet 

Hydrocarbons 
Total Kjeldahl 

NitEg,n 
Total Organic Carbon 
Total Organic Carbon 
Total Organic Halogen 
Total Organic Halogen 

--- m3.2 0.i agii 

7.3.3.2 0.5 rig/l 
7.3.4.1 1 mg/l 

160.1 5 ma/l 
160.2 5 W/l 
160.5 5 q g/l 
160.3 0.5 x 
!6n;4 5 rig/i 

120.1 ---- 
9050 ---- 

D1298-85 -_-- 
D854-83 ---- 

J.13.4 --- 5 mg;; 
9035 5 n tx/l 
376.1 1 m&7/1 
9030 1 w/l 
377.1 2 41 
170.1 w-s- 
418.1 0.5 q g/l 

351.3 0.3 l g/l 

415.1 1. n g/l 
9060 1 w/l 
450.1 10 ug/1 
9020 10 u&l 

Totai Organic iritrogen 36i.3 
Turbidity 180.1 
Viscosity D-445 
Water, X E1064-85 
RCEA Corrosivity 9040 
RCRA Ignitability 1010 
EKEA Reactivity 9010 
KItA Reactivity 9030 

0.3 DC/i 
__-- 
---- 
---- 
---- 
---- 
-e-e 
---- 

-2 
(ad nal-aqueow waste) 

--__ 
-m-w 
--me 
-e-e 
---- 
---- 
--we 
s-s- 
--s- 

?!!!! D&kg 
100 l g/kg 

50 Wkg 
50 w/kg 

--we 
--we 

10 mg/kg 

---- 

-em- 
---m 
-w-e 
---- 
--__ 
---- 
---- 
---- 
---- 
m-v- 
---v 



LABORATORY DETECTION LIMITS SUMMARY NOTATIONS 

1. Note that the above .sre Practical Quantitation Limits (FQL). Actual 
quantitation limits may be higher due to matrix interference or a high 
concentration of a particular analyte. 

2. ‘.’ AdJUStment oi -is iOr dry Weight iS avsiiabie upD,n request. IbC 
quantitation limits calculated on a dry weight basis will be higher. 
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TABLE 9-24 LABORATORY GLASSWARE WASHING SOP 

Wash 

Oraanics 

Hot Water, Hot Water 
Detergent Detergent 
Solution Solution 

* ml-_- m-- L1-L-- J ,lLurs ,ay nat.rr 
1 Time I:1 Nitric 
Acid, 3 Times Type II 
Water 

" ml-.- m.- ,.,.I.- J llmrs ray "(LL(1T 
3 Times Type II Water 

Dry Air 

Storage Designated Cabinets 
and Shelves 

Muffle at 400% 
for at least 2 hours 

Designated Cabinets 
and Shelves 

Wet Chemistq 

Hot Water, 
Detergent 
Solution 

" ml--- m_- ..,_A__ J ,lwsJ lag nllL.rr 
1 Time 1:l 
Hydrochloric Acid 
3 Times Type II Water 

Air 

Designated Cabinets 
and Shelves 
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10.0 DATA RRDUCTiCR, VALIDATION, AND REPCRTiNC 

10.1 Laboratory 

10.1.1 Data Reduction Methods 

10.1.1.1 Data Management System 

Wadsworth/ALERT Laboratories uses the 
bhnl.*+nP” hannt.ori 7afi _______ __~ __-r ______-- Dnta Management 
System to record, document, and assimilate 
pertinent laboratory technic.41 and 
administrative data. This Laboratory 
ComputerizedData ManagementSysteaprovides 
data management functions ior a number of 
component laboratory activities including: 
Laboratory Sample Acceptance, Sample 
Analytical Results, Sample Status and 
Tracking, Analytical QA/QC, Final Report 
Generation, and Client Invoicing. The,data 
q an*gemen t system enhances efficient 
mordination emong these component laboratory 
activities by providing a highly automated, 
standardized comm~unicatian netvork for d*t_* 
transfer and correlation. This system is 
summarized below. 

The Laboratory Computerized Data Management 
System assigns an individuai Laboratory 
Identification Number to each sample and 
records pertinent technical and administra- 
tive sample data. Pertinent technical sample 
data includes the client’s sample identifica- 
tion, sample physical description, sampling 
date (if known), required analytical 
parameters, and requested completion data. 
Pertinent administrative data is necessary 
for fin*1 r~nnrti”d a”rl invnifiine Of r~ll1t.s. ._r__ _-.. o -..- -...----.. D _---_-. 

The data system assimilates the above data 
and generates Laboratory Worksheets (Figure 
10-I) for distribution to the appropriate 
anaiystisj. These worksheets identify the 
appropriate analytical parameters and 
associated methods necessary to complete 
the requested sample analyses along with the 
turnaround time requirements. These 
turnaround requirements not only specify 
requested completion dates, but identify 
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maximum allowable holding times for ssmples 
and/or extracts prior to analyses. The data 
management system also automatically 
generates appropriate worksheets for the 
analysis of systematic quality control 
samples in accordance with Laboratory QC 
nmrcaAnrP.. c. - - - - - - - -. 

Laboratory personnel enter all completed 
sample analytical results and associated QC 
data into the Data Management System. The 
system’s various data processing capabilities 
then automatically provide a number of 
component laboratory data management 
functions. These functions include 
generation of the following materials: QC 
datastatistical evaluations and associated 
quality control charts (see Chapter 14 for 
the treatment of outliers), final sample 
analytical result reports, and sample 
t.raokina and =t.a+~,,a reonrta. __- _______ -..- __-_-_ __r__ __. 

10.1.1.2 Analytical Systems 

All analytical results are calculated using LL~ tne equations specified in the appropriate 
EPA method (see Table 9-2). 

10.1.2 Data Validation Criteria 

10.1.2.1 Data Validation - During Collection 

The principle criteria usedtovslidata data 
integrity during collection are the 
following: 

. Reagent blank results 

. Method preparation blank results (See 
Chapter 11.2.1.3) “_llL__LI-- ---1~1--~1-- ,I.- “L._&._ ~Pll”reL.10” “errr~ca~~““\aee bIleprer 
8) 
Matrix spike/spike duplicate results 
(See Chapter 11.2.1.2) 

. Quality Control check sample results 
(See Chapter 11.2.1.5) 
Surrogate spike recoveries (See Qlapter 
11.2.1.4) 
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. Sampling and field information, if the 
Laborstory was responsible for 
sampling. 

These measurements ere made by the analyst, 
using specific acceptance criteria. The 
analyst either proceeds with the analyses 
or takes corrective action (seechapter 151. 
All QC data is reviewed by the appropriate 
groiip :eeder to ens’4re thet -AL ..,. r .----- .I 1 db “‘“rMh,rps 
have been completed. In addition, 10% of 
all rew data is reviewed by the group leader 
to ensure that the method wes run in control 
during the analytical run. Group leaders 
ere responsibie for submitting data for 
coeputerdataentry upon completionof their 
review. 

Organic analytical data generated from a 
CC/MS nay include “B” and “J” flags. “8” 
denotes a contaminant that is common to both 
the blank and the sample, while “J” denotes 
the presence of a compound, but et a level 
less the” the =EL. The 0.1.1 i +%. Con+-rol “----“.. 
Narrative flags any problems that were 
encounteredduring sample extraction and/or 
analysis. The narrative contains infomation 
on recommended holding times, preservation 
techniques, container used, surrogates out 
of control, etc. that may effect the quality 
of the analytical data. 

Deta Documentation 

Wadsworth/ALERT Laboratories uses complete 
laboratory documentation q eesures to ensure 
the integrity end legal validity of all 
a-y4s w,0., *.-- . e -__ I. ^^--7.. ^“̂ l..+ir-l ” . ..l+.~ Thesp&,C”@nt*- 
tion measures encompass all analytical 
activities to create a traceable, legal 
history of each sample and subsequent 
analysis. All documented information is 
recorded in bound, consecutiveiy-numbered 
analytical logbooks and/or computer dsta 
systems. Component analytical documentation 
measures include: 
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10.1.2.2.1 

10.1.2.2.2 

10.1.2.2.3 

Laboratory Sample Logbook 

Samples submitted to Wadsworth/ 
ALERT for laboratory analysis 
ere recorded and documented in 
the Laboratory Sample Logbook. 
Individual log entries include: 
client code, laboratory sample 
identification number, sample 
description, analytical requests, 
chain-of-custody possession 
statements, and additional 
information (Figure 6-4). 

Laboratory Worksheets 

The analytical specifications 
and subsequent results of each 
sample submitted to the 
Laboratory ere recorded on 
various Laboratory Worksbeets 
(Appendix II, Figure 10-l). 
These worksheets ere generated 
by the Laboratory Computerized 
Data Management System from 
sample information initially 
atered by the Laboratory Sample 
tistodian. Pertinent infolration 
on the worksheets include 
r.l”.r.+,Tr”cnmnl~ TAm+iPi#m+inn~ --.-..,. , -&,-’ ~“-.“~.~-“-~.., 
requestedanalyticalparaeeters, 
mximm holding times and 
turnaround requests, and 
analytical results. These 
worksIneets ere retained by the 
Laboratory until all saaple 
snalytical results have been 
entered into the Laboratory 
Computerized Data Management 
System. 

Laboretory Method Logbooks 

Ail 1 .hnr.+nr” n”m 1 -a-Pa -II _.I__. , - .--,--- s’If+ 
entered into vsrious Laboratory 
Method Logbooks (Appendix II, 
Figure 10-2, e-i for exluples) 
which categoricslly record and 
document ihe rew d&A for each 
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anSiyiic*i p*rS~ctcr c~niy 
determined by Wadsworth/ ALERT 
Laboratories. Each analytical 
parameter and/or activity is 
assigned a particular Laboratory 
Method Logbook which records 
pertinent preparation, 
extraction, and instruental data 
for each sample. This includes 
laboratory identification ~~rnber. 
initial sample volume or eight, 
extraction volumes, dilution 
factors, instrument values, and 
the initials of the analyst(s). 
There logbooks *lso syatemati- 
tally include Wadsworth/ALERT 
Laboratories ten percent (10%) 
Analytical Quality Control 
Progrsm. Method Logbooks are 
maintained for five years by 
Wadsworth/ALERT Laboratories. 

10.1.2.2.4 Laboratory Instrument Logbooks 

All laboratory snalyses requiring 
analytical instrumentation we 
recorded in various Laboratory 
Instrument Logbooks (Appendix 
II, PIgse 10-3, *-5) &iCb* 
cstsgorically reoxd and dccwsnt 
analytical instrument settings 
and performance data. These 
logbooks record instrument _.. ~. callbratlm data, specific s-113 
volumes, instrument parameters, 
and corresponding performance 
data for each sample. 
Instrumental informstim has been 
included and combined with 
Laboratory Method Logbooks 
whenever possible to consolidate 
data. Laboratory Instrument 
Logbwks *re retained Per five 
years. 
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10.1.2.2.5 Laboratory Instrument Service .~_L~-c Logoiwn 

10.1.2.2.6 

. 

10.1.2.2.7 

10.1.2.2.8 

The maintenance, repair, 
adjustment, and service of all 
instruments is recorded in 
appropriate Service Logbooks. 

These logbooks, which *re 
retained for five years, record 
the service histories of various 
instruments. 

Laboratory Equipent Calilxation 
Logbooks 

All Laboratory measuring 
equipment calibrations we 
recorded in various Laboratory 
Calibration Logbooks. These 
logbooks record the dates and 
primary standard for calibration 
of various Laboratory ther- 
mmeters, balances, axl glassware 
items. The Laboratory 
Calibrsticn Logbooks are retained 
for five years. 

Laboratory Chromatography Data 
Pila I .*.A 

All chraatognrphv data generated 
by Wadsworth/ALERT is categori- 
cally filed in the Laboratory 
Chromatography Data yiie. The 
files include labeled, numbered 
&romstogrsmsnithoDrres~nding 
integrator print-outs and raw 
data sheets (Appardix II, Figure 
10-4, a-b). This file is 
retained for five years. 

Laboratory GC/MS/DS Data File 

All chromatography data and 
corresp3ndingqusntitationlists 
generated by the Laboratory 
GC/MS/DS Systems are categori- 
csiiy iiied iii ihe ii~brat.0~~ 
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nn/uo,no n-L_ o:,- rnLZ_ I:,. “~,Pw,“I3 “ILL* PllC. ,‘llJ ‘&AC 
is combined with appropriate 
Laboratory Chromatography DAta 
Files for CC data. Processed 
CC/MS Data is filed on a daily 
basis in the appropriate Labontt- 
ory Processed Data File (VOA, 
etc., Appendix II, Figure lo- 
5 a). In addition, all GC/MS/DS 
chromatography data, quantita- 
tion lists, and processed data 
are recorded on nagnetic media. 
Both hardcopy data and magnetic 
computerized data are retained 
L_ AC_ ,_L___L __.. e_- n1.._..__ -- “J l,ue La”“,-awry I”F II”= years. 

10.1.2.2.9 Analytical Quality Control Data 

The Quality Control Department 
maintains documents of all data 
generated by the Analytical 
Quality Control Program. These 
files record the raw data and 
subsequent 5 tat ist ical 
calculations of v*r iou 5 
Laboratory quality control 
components including: continwus 
methodperformance evaluations, 
___--_-_L_ --:I__ -___.._-- aurrug”Le JyIar rrr;u*cry 
evaluations, and method blank 
snnalyses. Laboratory QA/GC Data 
Summary Reports containing 
quality controldatastatistical 
slamaries and associated quality 
control charts are routinely 
generated from this data file 
(See Appendix II, Figure 10-6 
a for examples) QA/QCdatafiles 
are retained for five years by 
the laboratory. 

10.1.2.2.10 Laboratory Standards Logbook 

All laboratory primary standard 
dsts is q sintained in a 
Laboratory Standards Logbook. 
These logbooks are retained for 
five years. 
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Subsequent to dataentry, theQuality Control Departoent 
is responsible for comparing analytical worksheets with 
actual data entered in the Data Management System. The 
Quality Control Department also reviews the quality 
control report that accompanies the final report. 

The Project Manager is then responsible for reviewing 
the final reports prior to release to the client. 
Reports are reviewed for: 

Completeness - results for all 
parameters requested are present; 
detection limits, units, dates, 
..-n1.a Ac..rrinCinn. ape mw.,n+m -“-I-- ..---. -I’*.,..” v--r*v -- 
correct. 

Consistency - all parameters ._ reviewed for internal consistency 
are 
(CR 

VI I Cr T, TKN 2 N&-N, TS 1 TSS, etc. 1 

The final report is filed after the above 
review and kept for a aininum of five years. 

10.1.3.1 Data Reporting Format 

Laboratory Analytical Result Summary Final 
Reportssap includeappropriate introductory 
comments j .n.1.T+ir.1 *et!&rr a*.-l.riae~ -...-, “*-..- ““---. *-“) 
Quality Control Reports, and invoices in 
addition to listing saple analytical results 
and associated QC data. Sample analytical 
result reports and associated QC data sheets 
sre generated in the appropriate standardized 
form from the Laboratory Computerized Data 
Management System. The supporting materials 
previously mentioned are provided by 
administrative personnel as appropriate for 
inclusion in final reports. Addit ional 
technical narratives, along with supporting 
raw data may also in included as uarrsnted 
by special circumstances (non-typical 
."*loPP.. ..+*iv in+nr9lrmrrrl a+r 1 I.__, - - - , -- - _ - - -.."-.....-..I.e", VW.,.,. 
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Preliminary analytical result summary final 
reports are provided for those projects 
requiringrapidanalyticalturnaroundtimes. 
These abridged materials priaarily contain 
analytical results. Additional supporting 
oaterials gay be nrnv i l+Psi = - 1. _ - - - 1 f prearranged, 
All preliminary reports are followed by final 
reports. 
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IleO INTFRN.L. QUlpI,IrU CQNmnI; PROnRAM __._ -.._-. 

Wadsworth/ALERT Laboratories Sampling and Analytical Quality Assurance/ 
Quality Control Program is designed to ensure the scientific and legal 
validity of all samples and analytical results. The QA/QC Program consists 
primariiy of a thorough, iegai iaboratory documentation n&Work in 
combination with systematic inclusion of various analytical quality control 
practices into all component laboratory operations. These quality control 
practices provide constant, documented evaluation and surveillance of 
acceptable sampling and analytical method performance. 

11.1 Internal Quality Control Program (Field) 

Field personnel are responsible for collecting the appropriate field 
blanks as outlined in Chapter 5 as well as sufficient sample for 
matrix spiking purposes. These will be included in the Quality 
Control Program within the Laboratory and analyzed accordingly. 

11.2 Internal Quality Control Program (Laboratory) 

Analytical quality control checks are performed in both the on-site 
mobile laboratory and the off-site laboratory in identical manner. 
These procedures are based upon USEPA analytical methods guidance 
and generally accepted standards of good laboratory practice as 
outlined in Table 9-2. Key components of the Laboratory Analytical 
Quality Control Program include the following quality control 
practices and considerations: 

. desimntion of a 1-~------ Laboratory Quality Control Manager to 
implement the laboratory 6C program (Chapter 2.2). 

. designation of a Laboratory Quality Assurance Manager to 
implement the laboratory QA program. 

. adherence to specified Laboratory Sample Acceptance Procedures 
toensureproperhandling, processing, andstorageof submitted 
samples (Chapter 6.2). 

. use of the Laboratory Computerized Data Management System to 
record,document, andassimilatepertinentlaboratorytechnical 
and administrative data (Chapter 10.1). 

use of USEPA-approved Analytical Methods and Instrumentation 
(Chapter 8). 

adherence to mandatory procedures for Operation, Calibration, 
and Maintenance of Laboratory snd Field Instrumentation 
It.%.--.--- 0 --A 90, \w,rrybsra c) sl‘” Ad, * 
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useof proper Laboratory Measuring Equipment, Glassware, Hater, 
Chemical Reagents, Industrial Gases (Chapter 8.3). 

constant surveillance and documentation of acceptable 
analytical method accuracy and precision through Initial 
Analvfiral Method Perfnrgmxe Evrli,ationa fChantar 11.2.1.1 . ..-- ~ -_--- -.---- ___.. - . ___-r___ _ _ _ _ - 
and matrix spike/spike duplicate evaluations (Chapter 
11.2.1.2). 

use of continuous Surrogate Spike Recovery Evaluations where 
&.C>. --IL-J ---P_--_-__ ,“L__L__ appropriate to ensure accepraox WZL‘WU yar&“mruwr \wlaycsr 

11.2.1.4). 

use of systematic Method Blank Evaluations to identify 
analytical system interferences and background contaaination 
levels (Chapter 11.2.1.3). 

adherenceto proper Laboratory Docuaentation measures to ensure 
the complete integrity and legal validity of all Laboratory 
analvscs lChant.er 10,2!, -_-_.-_- . _..- c .-. 

uae of Voluntary Intralaboratory Performance Evaluations in 
internally assess and evaluate analytical performance (Chapter 
12). 

participation in numerous Laboratory certifications, audits, 
and approval programs (Chapter 12). 

11.2.1 Data Quality 

The principle criteria for validating data quality is 
the continuous monitoring of acceptable analytical 
accuracy, precision, and overall method performance 
through systematic analysis of quality control samples. 
Wadsworth/ALERT Laboratories conducts both initial and 
continuous Analytical Method Performance Evaluations to 
ensure that all generated analytical data meet acceptable 
quality control method performance criteria established 
L-. Lt.- 11O~“A ..-A cl... *^L^..^c^-.. F^^l. ^“a,.r+:^-I -.%.+l”.r( “)r b‘15 “LliClrn LI‘iL.i CUF oe”“L a*“L,. o-11 suO&, *AI-L -CI.‘.,” 
commonlyused in the laboratory utilizes specific quality 
control procedures to continually monitor acceptable 
analytical method accuracy and precision. These method 
quality control procedures priaarily involve the 
mandatory systematic insertionof quaiitycontroisampies 
into 10% of all laboratory analyses, in addition to 
strict adherence to instrunental performance and 



i 

WADSWORTH/ALERT 
LABORATORIES, INC. 

Chapter No. : Eleven 
Revision No*: 1 
Date: March 20. 1990 
Page : 3 of 5 

calibration specifications. These specific quality 
controi procedures are thoroughiy detaiied in the 
Analytical Methods Standard Operating Procedures and are 
based upon USEPA methods guidance (see Table 9-Z). 

11.2.1.1 Initial Demonstration of Xethod Proficiency 

Prior to the introduction of any new method, 
the Laboratory conducts a demonstration of 
method proficiency to show the ability to 
C+CbiC?X .rrc.nCd%la --“-l”.-l-- =&-h-ad ..-,.-,,.ac-v ---- ___, and 
precision. This Initial Demonstration of 
Method Proficiency is summarized below. 

A minimum of four (4) spiked samples are 
prepared using a representative sampie 
matrix. These samples are spiked such that 
the parameter concentration(s) are within 
the working range of the method and at least 
two (2) tines greater than the method’s 
background level. 

The matrix spike samples are analyzed in 
accordance with the method. The average 
ncam~“+. rec,yJery r----.-- (R) and the standard 
deviation of the percent recoveries (s) is 
calculated from the analytical results. The 
Laboratory values of R are compared to the 
published EPA method performance value of 
average reco”ery ixj, ..~~~-~--L.L.. ..-1..-- “naccepranle “IllYes 
require the Laboratory to review potential 
analytical problems and repeat the Initial 
Demonstration of Method Proficiency until 
acceptable values are obtained or the 
limitations of the method are demonstrated. 
These results are aaintained in the Quality 
Control Department. 

11.2.1.2 __.-._.- Matrix SnikeISaike Duplicate Evaluations c----I -=---- 

Mandatory matrix spike/spike duplicate 
samples are analyzed at a frequency of 10% 
in order to maintain continuous surveillance 
0: acceptab:e aethod perforaanc2. 
Approximately fifty. percent (50%) of all 
quality control samples are matrix spike 
samples. Percent Recovery determinations 
(R) from these results are mnnitored to 
provide a measure of the overaii accuracy 
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and precision of the method in addition to 
determining ^.,C”.^Ci^” ePCi^in”r4-a Sn*I~.,*~“u G**AuAwl.“lvs and 
sample matrix effects (see Chapter 14). 

Laboratory quality control charts are 
constructed from this data in order to 
mnitor ad compare aduai iaboratory plaiity 
controldatawith acceptablepublishedIJSEPA 
or Laboratory method performance criteria. 
(See Figure 11-1 and 11-2 for control charts 
of MS/MSD data and precision data derived 
from MWMSDs. 1 

11.2.1.3 Method Blank Evaluations 

Y~*““̂ “CL.,lrPDI I”*^“-+^riea ..S_..I”P -6 “OLIDIVI) ‘L‘, ?.“&,&.I “mu”& ‘.s,“. 1-w p. =y- .s 
analyze daily method blanks for all 
applicable parameters to evaluate analytical 
system interferences and bsckground 
contamination levels. Methodblauksnalyses 
include all components (glassware, chemicai 
reagents, environment, etc.) of actual, 
routine method analyses, substituting reagent 
water or another applicableclesnmstrix for 
the actual sample. Approximately twenty- 
five percent (25%) of all quality control 
samples are method blanks. Analyses of 
method blanks provides a safeguard against 
interfering and/or contsminated reagents, 
dl.ac,u.“h . ..A I~knr.+nm .an”i...-.n”an+~ The -*..“““..* *, . . . *,.-. ..“.,. , -... &. ““-..““. 
results of all method blank analyses are 
recorded in the Laboratory Computer Data 
Management System. Unfavorablemethodblank 
performance renders associated data suspect 
and requires corrective action isee Chapter 
15). 

11.2.1.4 Surrogate Spike Recovery Evaluation 

Wadsworth/ALERT Laboratories comducts 
surrogate spike recovery evaluations to 
*nsure acceptable method performswe. 
Surrogate spikes consisting of method 
rnlnnlld .nrlnaIrPa *r* &g to *ll r%-!/wl -“-I”“..- - .--- o-“l __, ..- 
analyses, CC volatile analyses, e+nd CC 
pesticide andherbicide analyses toevaluate 
acceptable method performance. Surrogate 
spike recoveries must compare favorably to 
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. . . ..---. puollsned UY!S;YA method or statisticaiiy 
derived Laboratory performance limits in 
order for an analysis to be acceptable. 

Unfavorable surrogate spike recoveries render 
associated data suspect and require 
corrective action (see Chapter 15). 

Wadsworth/ALERT Laboratories prepare and 
analyze check samples on each group of 
samples on a daily basis for all applicable 
parameters. The purpose of check samples 
is to continuousiy evaiuate method 
performance. Approximately twenty-five 
percent(25X) of allqualitycontrol samples 
are check samples. Percent recovery 
determinations from these check samples ars 
monitored to provide a continuous measure 
of each method’s accuracy. Laboratory 
quality control charts are constructed from 
this data in order to monitor and compare 
p&Q*1 &p& ‘x.l”l~ d*t* +.itt. r..hn*atn*v --I”- “““_ _ - -- - , 
method performance criteria. (See Figure 
11-3 for an example check sample control 
chart. ) 

ii.2.i.S Corrective Measures 

Corrective action for matrix spikes/spike 
duplicates is based on the control limits 
for each parameter. The control limits are 
established by the laboratory on a semiannual 
basis. Current control limits are found in 
Chapter 4, Table 4-l. See Chapter 15 for 
additional corrective measures. 
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Figure 11-2 

Control Chart - IPrecision 
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Figure 1,1-3 

Check Sample Control Chart 
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12.0 PERFORMANCE AND SYSTEMS AUDITS 

Wadsworth/ALERT Laboratories participates in a number of performance and 
systems audits, both internal and externai , to monitor the capabiiity and 
performance of the laboratory and its operations. 

12.1 External Laboratory Certifications, Audits, and Approvals 

Wadsworth/ALERT Laboratories maintains an internal system of 
performance and systems audits to verify the quality of its 
measurement systems. These audits are conducted on a regular basis 
as a part of normal laboratory operations. In addition, the 
:&oratory pg&icip&$s i:: 8 p..A&ey of f&y.?) st=te* and private 
Laboratory Certification, .Audit and/or Approval Programs in order 
to demonstrate its analytical capabilities and expertise. 
Participation intheseprograms require the Laboratory to demonstrate 
acceptable laboratory performance through satisfactory completion 
of routine systems andior performance audits. As a part of its 
certification by these various federal, state, and private agencies, 
Wadsworth/ALERT Laboratories submits to on-site external systems 
audits. The inspection audits evaluate the adequacy of laboratory 
personnel, equipmentl documentation, and QA/QC. Performance audits 
require satisfactory blind analyses of unknown intralaboratory 
performance evaluation samples. A listing of Laboratory Certifica- 
tions, Audits, and/or Approvals currently maintained by the 
Laboratory follows: 

True of Certification 

USEPA Contract X 681390022 - Chemical 
Analytical Services for Organics, 
Expires 7i9i. 

USEPA Zone I/III (Eastern US) ERCS Contract 
Team Participaticns Emergency Response 
and Mobile Analytical Services 

US Army Corps of 
Engineers 

a+a+s o,p Ohio, @A “IO*.+ 

Analytical Services for “Superfund” 
Sites 

CllP~iCPi Analyeia of Drinkincj water 
Certification #6090 and #6092 

State of California Certification it E647 

State of Connecticut Certification t I%-0690 
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State of Florida 
Department of Health and 
Rehabilitative Services 

State of Illinois 

State of Kentucky 
Department for 
Environmental Protection 

State of New Jersey, 
Department of 
Environmental Protection 

State of New Yurk 

State of North Carolina 

State of Pennsylvania 
Department of 
Environmental Resources, 
Bureau of Laboratories 

State of Tennessee 

State of West Virginia 

State of Wisconsin, 
“c=naFtm~n+ OP Naimral __r__ ---..- _- ..------ 
Resources 
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Tyne of Certification 

Certification !# E8722.5 

Certification it 100235 

Laboratory t 90021 

Chemical Analysis of Water and 
Wastewater, Certification t 74483 

Chemical Analysis of Potable Water, 
Non-PotableWater, Solidand Hazardous 
Waste, Pending Site Visit, Certifica- 
tion # 10975 

Certification t 39702 

Chemical Analysis of Organochlorine 
Pesticides, Chlorinated Phenoxy and 
Herbicides, Trihaiomethanes, Vinyi 
Chloride, Method 502.2 Volatile 
Compounds ID # 68-340 

Certification # 02903 

33-Reciprocal (Ohio) 

Certification LC # 999518190 

12.2 Voluntary Intralaboratory Performance Evaluations 

wadsworth;tiLERT Laboratories ~~~~~L.~!-~L-- f parr~c~paws in intralabOr~tOFY 
Performance Evaluations administered by the Laboratory QC Manager. 
The QC Manager periodically submits single blind performance 
evaluation samples into the laboratory to assess analytical 
performance. These single blind performance evaluation samples are 
generated in-lab by the QC Manager or obtained from various 
commercial and regulatory sources. These sources and respective 
analytical parameters are outlined below. When internal criteria 
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are not met withthesePerformance Evaluation samples, the Laboratory 
Manaqer , Quality Assurance Manager, Technical Director, and 
appropriate Group Coordinators are notified. They must determine 
what caused the out-of-control situation and respond to the QC 
Manager in writing with the corrective action taken. Additional 
samples of known concentration are then submitted to determine 
whether or not the corrective action taken was sufficient. 

h jbrameters 

USEPA - Environmental Trace Metals, Organics, Inorganics 
Monitoring and Support 
Laboratory (EMSL) 

USEPA - Water Quality Interim Primary Water Quality 
Survey Performance Parameters, Trihalomethanes 
Standards 

Environmental Resourse Trace Metals, Organics, Inorganics 
Associates 

12.3 Internal Audits 

On a semiannual basis, the Quality Control and Quality Assurance 
Managers audit the laboratory facilities. The audits include logbook 
review, chromatogram review, equipment inspection, and compliance 
with Laboratory Quality Control SOPS. Audit reports are submitted 
tothe Laboratory Technical Director, Operations Director, Laboratory 
Manager, andGroup Coordinators. The GroupCoordinators are required 
to respond in writing to the QC Manager with the corrective actions 
taken. Depending on the nature of the problems found, follow-up 
$,JdiQ are cofiducted ,o d&ermifie that mrrective? actions were ___ _ _ _. _ 
sufficient and appropriate. 
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Wadsworth/ALERT Laboratories maintains a routine training and laboratory 
equipment maintenance program for all major instrumentation. Laboratory 
Instrument Service Logbooks are assigned to each instrument to document 
the service of all equipment included within this program. 

13.1 Field Sampling 

13.1.1 Instruments and Equipment 

Theparameters measured in the field include temperature, 
PM* and specific conductivity. Wadsworth/ALERT 
Laboratories measures pH using an Orion SA-250 pH meter 
with a temperature meter for compensated readings. This 
instruent has the fnlloving specifications: relative 
accuracy (pH) of 0.01 + 0.01 standard units; maximum 
error (temperature) of + l.O”C; and a range of 2.00 to 
19.99 standard units. Specific conductivity is measured 
using a YSI Model 33 meter with a range of 0 to 50,000 
micronobs~cm and an accuracy of 2.3% naxiiwm error. Ali 
field equipment are calibrated per the manufacturer’s 
specifications prior to use. 

13.1.1.1 pH and Ion-Selective Electrodes 

See 13.2.2.4 

13.2 Laboratory Instrument and Equipment 

13.2.1 Operator Training 

All laboratory analysts receive proper training in the 
operation of applicable instruments prior to actual 
ssmp~e anaiyses. A-_>_:.._ This L‘-a1,,111& iiaf include attexdan-ce 
at instrument manufacturer's operator training classes 
and seminars with in-lab instruction and supervision by 
the group coordinators. This training is augmented and 
updated as appropriate. 

13.2.2 Uoutine Maintenance Procedures 

Wadsworth/ALERT Laboratories maintains a routine 
laboratory equipment maintenance arogram for all major 
instrumentation. For OC and CC/MS instruments, selected 
operators have been trained to perform routine 
maintenance procedures (e.g. changing oven fans, 
replacingelectronic controlboards, changingvacuumpump 
-11 u&A) Cl+Miii(i, &.C. )+ FE the AA and IC? inatrulents 
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the laboratory maintains service contracts With the 
-_-..I__*__-_-- n_- .L__*L__:--C~.-^^C”,I^^ ^s^-“+^“r IUl,“IILCb”‘-~,-J. .c”C wns “LUS‘~ I1I~L.I “Yrll*.aLII”,&, “~S”~“~ 
perform routine maintenance (e.g. changing electrodes, 
changing bulbs, etc.). This program ensures minimal 
downtime, as well as proper performance. Laboratory 
Instrument Service Logbooks are assigned to document the 
service of all equipment included within this progrsm. 
A substantial spare parts inventory is also maintained 
to assure timely repair of instruments. When routine 
maintenance procedures do not correct a problem with 
instrumentation, outside repair services are available 
on a next day basis. The laboratory does not maintain 
test equipment used in the maintenance of instrusenta- 
tion. Service representatives bring the necessary test 
equipment for the service call. Additional specific 
---..--L1_.- yrr*az,rl*cz mainieaw,c+ ____^_1_____ for yrv~suurs~ iahrato=y 
instruments are listed below. 

13.2.2.1 GC and K/MS 

. 

13.2.2.2 AA 

Use of high-quaiity industriai 
operating gases combined with on-line 
installation of molecular sieves and 
oxygen traps to remove impurities. 

Daily “bake off” of CC and CC/MS 
columns and detectors to cleanse 
system. 

D^-:^Al^ “t^^..irr -“A “armAi+innina CSI LYUlr bASru.rras Wm. ‘~““..r*rrr..-..D 
Of detectors as indicated by 
instrumental performance. 

Monitoring of detector response and 
weraii instrument performance through 
calibration and verification. 

Periodic cleaning/cbangingof cooling 
fans and air filters to ensure proper 
tenperature maintenance. 

Weeklycleaningof furnacehousingand 
injector tip. 



i 

WADSWORTH/ALERT 
LABORATORIES, INC. 

. 

. 

13.2.2.3 ICP 

. 

Chapter No.: Thirteen 
Revision No.: 1 
Date: March 20. 1990 
Page : 3 of 4 

Periodic cleaning of windows with 
alcohol to 3_9”1_lre optillel light 
transmission. 

Daily aspiration of 50 ml of deionized 
water through the flame assembly or 
ibe vapor generation assenbiy aiier 
analyses are complete. 

Periodic washing of the turner assembly 
and spray chaaiber in hot water as 
indicated by instrument response, 

Frequent replacement of pyrolitic 
graphite furnace tubes as indicated 
by instrumental perfor!!wrce+ 

Utilizationof highquality industrial 
operating gases. 

.,--1L.-:-- m~~~t,ot-~ng of detector response and 
instrument performance through 
calibration and verification. 

Use of high quality operating gases. 

Periodic changing of vacuum puap oil 
and circulated cooling water. 

Monitoring of detector response and 
instruaent performance through 
calibration and verification. 

Daily replacement of peristaltic pump 
tubing. 

Periodic cleaning of nebulizer and 
spray chamber. 

Daily aspiration of cleaning solution 
to maintain a clean operating system. 
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13.2.2.4 pH and Ion-Selective Electrodes 

. Rinseprobewithdeionizedwater after 
every analysis and carefully blot off 
remaining deicnised water prior to next 
analysis. 

Soakingof probe in a suitable solution 
when instrument is not operating. 

Periodicreplacementofthe electrodes 
Ml indicated by the consistency, 
repeatability, and stability of the 
response. 

7.2 0 * I o-^^c-^..L^*^-^*^- I”.*.*.* uysr. Lr~uyrr” *vm.s LCL~ 

Rinse cuvette with deionized water 
between analyses. 

. Periodic cleaning of windows with 
alcohol to assure optimal light 
transmission. 

Periodic replacement of lamps as 
indicated by the consistency, 
stability, and repeatability of the 
response. 

13.2.3 Routine Maintenance Procedures for Mobile Laboratory 
.._ _ . All laooratory eauinment is avaiiabie for use in mobile 
laboratory sites- b; making arrangements with Project 
Management personnel. While on site, the equipment is 
maintained as it is in the Laboratory (13.2.2). 

13.2.4 Instrument Downtime 

Routine maintenance procedures allow the laboratory 
workload to be scheduled around planned downtime. in 
thm ave.,+ nP ,m~rkmi..ln.-i Anun+ina~ . ..m.lam -..a Ai”--+-A -..- -.-..” . . “..“-..-““Av” w..“..‘---, “““y--e WI.. “*IQ. 1-w 
to alternate, qualified laboratories. A substantial 
spare parts inventory is maintained to assure timely 
repair of instruments and minimize the likelihood of 
having to send samples out of the laboratory. 



i 

‘liiil WADSWORTH/ALERT 
LABORATORIES, INC. 

I - 

Chapter No. : Fourteen 
Revision No.: 2 
Date: Auril 11, 1991 
Page : I of 2 

14.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, ACCURACY, AND 
COMPLETENESS 

Wed.uopth/.LE~T L*bQp*tories use* ww+i Pi F rnnti ma nrnfvdhr~~ to *ssess -r _“____ __- __.._ =____ --__- 
the precision, accuracy, and completeness of its analytical data. These 
measures include the validation and internal quality control procedures 
discussed in Chapters 9 and 11. 

.~=C;IIIU prucwurea ror assessing data accuracy and precision inciude 
calculationof percent recoveries and relative percent differences for all 
duplicate spike sample analyses. These calculations are summarized below. 

8. Accuracy = Percent Recovery = (Observed Cont.) x 100 
(RX) (Expected Cont. 1 

b. Precision = Relative Percent Difference : (Cl - C2) x 100 
(RPD) (Cl + C2)/2 

(Where Cl and C2 are concentrations of duplicate spikes.) 

C. Completeness = # of QC samnles in control x 100 
t of QC samples attempted 

NOTE: Refer to the definitions of accuracy, precision, and completeness 
in Chapter 4. 

Analytical control limits are derived from statistical q 8nipulation of 
each data category using the Dixon or Grubbs tests for the rejection of 
statistical outliers. The limits are outlined below. 

Accuracz Preci q ‘sio 

Upper Control Limit (UCL) Tz + 3s RPD t 3s 

Lower Control Limit (LCL) XR - 3s icii - 3s 

,Yh,aro a i. a+.nA.“A n,MP;.+i,,r \ ,...“.” I .I ““-.-..I,. YI.*m*A”II, 

Percent Recovery determinations (XR) are entered into the Laboratory 
computer Data Management System. This Laboratory Computer Data Management 
System formally records the percent recovery data and calculates the mean, -L--J.~.d >~~~3~&2~~~ . .I s~anoaru oevrarion 8no cne reiative percent difference of each pair, and 
generates continuous R-S quality control charts of the accuracy for each 
method commonly used in the Laboratory. The quality control charts 
provide8 continuous indication of method performance by visibly comparing 
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Laboratory method performance criteria are utilized to evaluate quality 
rnn+rn, ,a..+- in +I%- .)\rrrmrr. AP n..)\li.IrnA ,,9FDb r”a+ll,4 ner?nrannr,a rri+.arin~ ““..-.“- “-“- *.. “..- e”I....v_ -. I”“--w..-w ““-. ** 1-” ..-- I -__-_- -.-- -.__-.--. 
Laboratory method performance criteria are statistically derived from 
duplicate matrix spike quality control data as follows: 

Warning Limit (WL) = t 2s 
Controi Limit (CLj = 2 3s 

s = standard deviation of the method percent recoveries 

A minimum of seven (7) matrix spike sample percent recovery determinations 
are required to establish the above-stated performance linits. These 
Laboratory method performance limits are continually redefined as quality 
control information accumulates. 

The ae&q value nrrmant roFn”PP” (3) a&&d &=cdarrl_ &yiatioe(s) deteeina- I -_--..- ----.--” 
tions calculated from the matrix spike quality control results are used 
to generate Laboratory Method Accuracy Statements for each analytical 
method commonly used in the Laboratory. Method Accuracy Statements are 
defined as R f. 3s and are based upon a ainimum of seven (7) matrix spike 
sampiedeterninations. These statements are updated at ieast semiannuaiiy 
as calculated from previously accumulated quality control data. All 
laboratory Method Accuracy Statements are maintained in the Laboratory 
Quality Control SOP Manual and should be within the recommended EPA 
criteria. 
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Wadsworth/ALERT Laboratories routinely uses its quality control data 
to determine the need for corrective action. Frequent review of data 
permits rapid identification of an analytical or sampling error and 
implementation of corrective action. 

15.1.1 Determination of the Need for Corrective Action 

Percent recovery determinations from the systematic 
matrix spike and quality control check samples must 
compare favorably to the published USEPA or laboratory 
method performance criteria outlined previously in order 
to vaiidate and approve a corresponding batch oi sampie 
analyses. The method analyses are out of control and 
therefore unacceptable if: 

. One data point recovery value is outside of 
published USEPA performance limits or laboratory 
control limits (CL). 

. Seven consecutive percent recovery values are on 
^..^ “iA^ ^P 0 Il..- “US 1aus “I ,. &A,.F. 

Unacceptable values render the corresponding batch of 
sample analyses suspect, as do unacceptable results for 
method blank analyses, until corrective action 
demonstratesthe retumof acceptabienetimi periormance. 

15.1.2 Procedures for Corrective Action 

The analyst who reviews and compiles raw data from sample 
analysis and associated matrix blank, matrix spike, and 
check samples must immediately notify the QC Manager of 
deviation from accepted standards. In addition, the QC 
Manager reviews all QC data to monitor the performance 
-0 CL- . . ..“I..&.““. ^.,“+^- “I *z.r c.I.‘&,GL’C” ‘,c.U=zY. 1 ,p axy “al.des g.(? o*Jt&& of 
QC limits, corrective action are instituted at once. 

Corrective action may also be iaplemented as a result 
of external performance and systems audits, intra- 
laboratory comparisons, QA project audits conducted by 
concerned agencies, or other QA/QC activities. 
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These corrective actions say involve any phase of the 
-.&iyticai or clamnl t-r =&hod inci.;dirAg: -^^-^..A. ‘..-y”.q , re5sur 
quality, sample extraction, equipment cleaning, 
instrumentcalibration aad/orperformance, calculations, 
etc. Specific procedures for corrective action are 
detailed in the Laboratory Quality Control SOP Manual. 
For further infornation on the Internal Quality Control 
Program, refer to Chapter 11. 
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16.0 QUALITY ASSURANCE REPORTS TO MANAGRMENT 

Two types of Quality Assurance reports are issued by Wadsworth/ALERT 
Laboratories: internal reports to management and project reports to 
clients. 

16.1 Internal QA Reports 

On a routine basis, the QC Manager, QA Manager, and Technical 
Director prepare a Quality Assurance Report for Laboratory 
Management. This report inciudes the monthly OIJSS~SSZ~CI of: ___^___^_C^ tbe 
results of any internal or external systems and performance audits; 
adescriptionof any significant QA problemsand suggested corrective 
actions; and the outcome of any corrective actions taken. 

16.2 Project Reports 

When requested, the Project Manager presents a QC report to the 
client representative at the completion of a sampling and/or 
e?alyticai Project, In roost cases; this will be a portion of the 
Analytical Result Summary Final Report. The project report includes 
the same components as the internal report but is restricted to the 
information pertinent to a particular project. The project report 
routinely includes blank and matrix spike data. Check sample data 
is avaiiable upon request. 
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Resumes of Wadsworth/ALERT Laboratories 
Technical Manaqement Staff 

““-..A- w c.,.-L^..^ ,.lS,“1,, n. .?*sy,,rrra _ Technical Director 
Robert E. George - Operations Director 
Daniel H. Grove - Business Development Director 
Mark L. Bruce - Research and Development !lanager 
J. William Botimer - Assistant Operations Director 
lMark Nebioio - Canton Laboratory Manager 
Dale L. Mori - Cleveland Laboratory ?!anaqer 
Randall C. Grubbs - Florida Laboratory xanaqer 
John Flaherty - Pittsburgh Laboratory Manager 
Carol Kralik - Quality Assurance Manager 
Connie L. Schussler - Quality Control Manager 
Jeffrey M. Graham - CLP Manager/Health and Safety Manager 
Thomas E. Stiller - GWMS Coordinator 
James R. Horton - GC Coordinator 
"I...,,:.. f-^..I^.. - T"^"r*"i- P,.^"AinaCAr CIlJlJ.lD WU'LS.7 ~,,"~)a.." """."I..-"-. 
Alesia Danford - Sample Receiving Coordinator 
Bradley E. Belding - Organic Sample Preparation Specialist 
Nicholas C. Zingale - Sample Procurement Coordinator 
Bryce A. Custer - Project Management Director 
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MARVIN W. STEPHENS 

Education: 

Doctor of Philosophy, Chemistry 
University of Nebraska, 1972 

Bachelor of Science, Chemistry 
Cedarrille College, 1966 

Work Experience: 

1969 - 1960 Professor of Chemistry, Malone College 

Summary of Work - Research, Development, and Quaiity AssuranceiQuaiitp iOntrOi 
of Corporate Analytical Programs for: CERCLA-Environmental Assessments and 
Restorations; RCRA-Industrial WasteManagement andGroundwater Monitoring: SDWA- 
Drinking uater Standards Compliance Monitoring and Water/Wastewater Treatment 
Evaluations; NPDES-Industrial Effluent Discharse and Pretreatment Permitting and _. ----- 
Monitoring; Surface Water Evaluations; TSCA-PCBSurveys; OSHA-Industrial Hygiene 
Analysis. 

Fields of Competence: 

Administrative Development and Management 

pro.iect Develoonent and ‘4 nagement - Analytical Methods Research, Development, 
and Implementation; Labzratory Quality Control Procedures and Programs; 
Laboratory Data Management and Anaiyticai Program Documentation; Proposai 
Preparation and Presentation; Technical Report Writing; Contract Administration. 

Technical Development and Management 

Environmental Analytical ProPrams - Samplinq and Analysis of Air, Water, and 
Soil: Complete Organic Chemical Characterizations, Priority Pollutants, HSL 
Parameters by GC/MS; Herbicides, Pesticides, PCBs, Organics by GC; Metals by AA, 
ICP; TOC; TOX; IR; Conventional Pollutants by UV/VIS Spec., Wet Chemistry; 
Bio;ogical po~lutanta, Microbiological Ana?ysis-Coiiforms. 

H zardous Waste Yanactement A alvtical Proeramg - Complete Analytical Charac- 
tirizations and Waste Predict Surveys by GC/MS, GC, IR, ICP, AA, Bomb 
Calorimetry, Flash Point App., UV/VIS Spec., Assorted Wet Chemistry, Waste 
Compatibility and Consolidation Studies; - RCRA iiazardous Waste Characteristic 
Testing; Decontamination Studies. 
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Health and Safetv Proaramrr - OSHA industrial Hygiene Sampling and Analysis; 
Charcoal Tube, Tenax,Impinger, Filter by CC/MS, GC, AA, ICP, etc.; Personnel 
,Vonitoring; Ambient Air Monitoring; Noise Surveys; Industrial Hygiene Surveys. 
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ROBERT E. GEORGE 

Education: 

Master of Science 
Environmental Engineering 
University of Iowa, 1982 

Bachelor of Science, Chemistry 
University of Wisconsin, 1971 

work Experience: 

19R7 - Present Wadsworth/ALERT Laboratories, Inc., Vice President and 
Director of Laboratory Operations 

1986 - 1987 Wadsworth/ALERT Laboratories, Inc., Laboratory Manager, -.~~~~.-~~~I ” ~...-~~ l.Le”eLana raclllzy 

1979 - 1986 Serco, Technical Services Director 

1978 - 1979 Corning Laboratories, Inc., Laboratory Director 

1975 - 1978 Carborundum Company, Senior Engineer 

1974 - 1975 Norton Company, Marketing Representative 

1971 - 1974 Elyria Health Department, Assistant Chemist 

Summarv of work - Supervision and Manaqement of Corporate Technical and 
Analytical Programs for: CERCLA-Environmental Assessments and Restorations; 
nnn. .->..-A-1-. ..,._A. Y--------L --> r-...-~..-L--.._-~~_-~-__ “nr.rA n-:_,_:-- u_*-- R~lwt-lr,u”JLrIaI naJLr llarlapxuerrL c%nu “r”“IIu”aL~r Fwlll L”rr‘l&i a”nn-“rrun*rl(i “rnbC1~ 
Standards Compliance Monitoring and Water/Wastewater Treatment Evaluations; 
NPDES-Industrial Effluent Discharge and Pretreatment Permitting and Monitoring; 
Surface Water Evaluations; TSCA-PCB Surveys; OSHA-Industrial Hygiene Analysis. 

Fields of Competence: 

Administrative Development and Management 

Proiect Develooeent and Mananement - Analytical Methods Research, Development, 
and Implementation; Laboratory Data !4anaqement and Analytical Prograa Documen- 
tation: Proposal Preparation and Presentation: Technical Report Writing; Contract 
Administration: Public Relations: Media Relations; Business Marketing and 
Promotion. 
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Technical Development and Mansgeaent 

Epvironmental Analvtical Proarams - Sampling and Analysis of Air, Water, and 
Soil: Complete Organic Chemical Characterizations, Priority Pollutants, HSL 
Parameters by CC/MS; Herbicides, Pesticides, PCBs, Organics by GC; Metals by 
AA, ICP: TOC: TOX; IR: Conventional Pollutants by UV/VIS Spec., Wet Chemistry. 

&.r,ardous Waste woent Analytical Proarm - Complete Analytical Charac- 
terizations and Waste Product Surveys; Waste Compatibility and Consolidation 
Studies; RCRA Hazardous Waste Characteristic Testing. 

~ea1t.h and Safety Prourams - Supervision and Implementation of Health and Safety 
Practices Programs; Personnel Monitoring; Personnel and Respiratory Protection: 
Industrial Hygiene Practices. 

,,,,,, ,,,,,,,,,,,, 
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I - DANIEL H. GROVE 

Education: 

Master of Public Health, 
Environmental and Industrial Health 
University of Hichigan, 1979 

Bacheior of Science 
Microbiology and Chemistry 
Montana State University, 1977 

Work Experience: 

1988 - Present Wadsworth/ALERT Laboratories, Inc., Vice President and 
Director of Business Development 

Y..-l.un-+b/br.FPr r.ahnrn+nrir.z. Trio.. Vice President and ..lll..-. I ..,..” -.._ --__ _ _______, _.__. , 
General Manager 

Summarv of Work - Development and Mannqement of Technical Sampling and Analytical 
Programs for: USEPA Zone I-III ERCS Contract Participations: Uncontrolled 
Hazardous Waste Site Ciesn-iip Operations; Emergencji Spill Containment ad CLesii= 
Up Projects;Environmental Assessments andRestorations; Industrial Environmental 
Impact Surveys; Industrial Hygiene Surveys; Health and Safety Proqrams. 

Fields of Competence: 

Administrative Development and Management 

Pro.lect M - Proposal Preparation and Presentation; 
T’nrhnir.1 0nnnI.C “*it;“*. cnntrsct .--....&“** ..‘~-. I .._ _--.. ~) .&dainistration; Public Relations; Media 
Relations; Regulatory Agency Liaison, Business Marketing and Promotion. 

Technical Development and Management 

mvironmentai Asses - smenr yrogr*p)s - S.smpiing and Anaiysis Of Air, Wst*r, Xid 
Soil: Surface Water Evaluations; Groundwater Monitoring: Industrial Discharge 
Monitoring; Soil Surveys; Subsurface Investigations; Ambient Air Sampling. 

Hazardous Waste Management and Clean-U0 Programs - Sampling and Analysis of 
Hazardous Waste: Waste Compatibility and Consolidation Studies; Waste Product 
SurveyCharacterizations; Laboratory WasteCategorizations (Lab Packing); Surface 
Swab Sampling and Analysis; Decontamination Studies; On-Site Treatment and 
Stabilization Operations. 
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WADSWORTH/ALERT 
LABORATORIES, INC. 
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Health and Safetv Prmraas. - Design &d Management of Health and Safety Practices 
and Programs: Personnel and Respiratory Protection; Personnel and Equipment 
Decontamination; Health and Safety Monitoring; Personnel Monitoring; Industrial 
Hygiene Practices. 
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WADSWORTH/ALERT 
lAf3OFiATORIES, INC. 

Education: 

MARK LEE BRUCE 

Doctor of Philosophy, Chemistry 
University of Cincinnati, 1984 

Bachelor of Science, Chemistry 
Mount Union Coiiege, i9tiG 

Work Experience: 

1987 - Present Wadsworth/ALERT Laboratories, Inc., Research and 
Development Manager 

1985 - 1987 PEI Associates, Inc., GC/MS Instructor and Analyst/Programmer 

n.y-,““.r “P W--L ” D^“..“““l. ..“A ns..s1nn.“sn+ of C:p,MP bn.,“+ir., Llmcm.a.c for: L,FSF‘+I CA, ma... Y.z 7 s *V~‘.“.. w ““, . ..- “..‘*J ““““” . -“m.“.-- 
CERCLA-Environmental Assessments and Restorations; RCRA-Industrial tiaste 
Management and Groundwater Monitoring; SDWA-Drinking Water Standards Compliance 
Monitoringandk’ater/Wastewater Treatment Evaluations; NPDES-Industrial Effluent 
Discharge and Pretreatment Permitting andMonitoring: Surface Water Evaluations: 
TSCA-PCB Surveys. 

Fields of Competence: 

Administrative Development and Management 

pro.iect DeveloDment and Xanaaement - Analytical Methods Research, Development, 
and Implementation; Laboratory Data Management and Analytical Program Documen- 
tation; Development of Scientific Data Acquisition and Manipulation Software; 
D”̂ “̂ ^^I lY..^^^“̂ ,i^^ ““,.I Olsas..es+i,.... TPar).n:ra, Dane”+ Y”i+i”s~ ““y”D’L ‘Lsy’L’,.A”’ .aL.U .ICIC..“V”~“.S, 1..,“....1V..1 ...“w”.” ...“““..O. 

Technical Research, Development, and Management 

Environmental ,Ar&yt.lcal Programq - Analysis of Air, Water, and Soil: Complete 
Organic Chemical Cnaracterization, Priority Poiiutants, RSL Parameters by GCiXS; 
Herbicides, Pesticides, PCBs, Organics by GC; Metals by AA, ICP. 
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WADSWORTH/ALERT 
LABORATORIES, INC. 

J --- 

Education: 

Bachelor of Science 
Chemistry and Mathematics 
Malone College, 1979 

Additional Training: 

Finnigan 1020/OWA Electronics Course 

Work Experience: 

1990 - Present 

1989 - 1990 

1987 - 1988 

1979 - 1987 

Wadsworth/ALERT Laboratories, Inc., Assistant Director of 
Laboratory Operations 

Wadsworth/ALERT Laboratories, Inc., Canton Laboratory 
Manager 

Wadsworth/ALERT Laboratories, Inc., Cleveland Laboratory 
Manager . 

Wadsworth/ALERT Laboratories, Inc., Technical Manager 

&marr of Work - Management and Implementation of Technical Sampling and 
Analytical Programs for: USEPA Zone I-III ERCS Contract Participations: 
Il”̂ ^“C”̂ l1^A ~c&sardo.~a cl..“&” “Lllr”IIC‘“LISU “aJLS site ~,...^“-r,” u’saI-“y operations; 3=ergency Spill 
Containment and Clean-Up Projects; Environmental Assessments and Restorations: 
Industrial Environmental Impace Surveys; Industrial Hygiene Surveys: %anaqement 
and Implementation of Laboratory Maintenance Program. 

Fields of Competence: 

Administrative Development and Management 

Pro.iect Development and Management - Instrument Maintenance Program Admin- 
istration; Laboratory Quality Control Procedures and Practices: Laboratory Data 
Ranagement and Analytical Program Documentation. 

Technical Development and Management 

Epvironmental Assessment Programs - Sampling and Analysis of Air, Water, and 
Soil: Surface Water Evaluations: Groundwater Monitoring; Industrial Discharge 
Monitoring; Soil Surveys; Subsurface Investigations: Ambient Air Sampling. 
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- Q.#“nlina z-d d”.,.r.i. nf Y-y”..~ . . ..--.--- -- 
Hazardous Waste: Waste Compatibility Studies; Waste Product Survey Charac- 
terizations; Laboratory Waste Characterizations (Lab Packing); Surface Swab 
Sampling and Analysis; Decontamination Studies; On-Site Treatment and 
Stabilization Operations. 

Bealth and Safetv Proerk - Supervision and Implementation of Health and Safety 
Practices and Programs; Personnel and Respiratory Protection: Personnel and 
Equipment Decontamination; Bealth and Safety Monitoring: Personnel Monitoring: 
Industrial Hygiene Practices. 

Analvtical Nethods and InstUlpDentatiop - Priority Pollutants, HSL Parameters by 
&IS; Herbicides, Pesticides, PCBs, Organicsby GC; Volatile Organicsby GC/P(LT; 
TOC; TOX; TCLP; AA. 



WADSWORTH/ALERT 
lAf3ORATORIES, INC. 

YARB XE8IOLO 

Education: 

Master of Science, Biology 
West Virginia Cniversity, 1981 

Bachelor of Science, .1gricuiture and Forestry 
West Virginia University, 1977 

Additional Training: 

American Chemical Society, “Effective 
Management of Chemical &vslysis Laboratories” 
Society of Analytical Chemists of Pittsburgh, 
Rarardnus W.utc Seminar ..---. -. -- 
Spectroscopy Society of Pittsburgh, 
Applications of Hybrid Techniques in 
Wass Spectromrcry 
Finnigan Mat Institute. *.-I~ .a... w%s,c .liiSJ spectra; Interpretation 

.Giardia iechnical Analysis Workshop, USEP.\ 
Operation of the Finn&an .NAT 4000 Series 
GC/MS System and Operation of the Finnigan NAT 
Series ZOOO/IYCOS Data System 
OSHA - Forty Xours Hazardous Training 

Work Experience: 

!ggg - Present 

1989 - 1990 

1982 - 1989 

Yadsvorth/BLERT Laboratories, Inc.! Canton Laboratory Manager 

Wadsworth/ALERT Laboratories, Inc., CC/MS Group Coordinator 

FREE-COL Laboratories, Laboratory Manager 

Summcrrv of Work - Management and Implementation of Technical Sampling and 
Analytical Programs for: USEPA Zone I-III ERCS Contract Participations; 
Uncontrolled Hazardous Yaste Site Clean-Up Operations: Emergency Spill 
Containment and Clean-Up Projects: Environmental Assessments and Restorations; 

Industrial Environmental Impace Surveys; Industrial Hygiene Surveys; ;%z.nagement 
and Implementation of Laboratory Maintenance Program. 



Administrative Development and Management 

n,,;,,.t nPvet,.ypnc .“A y.m”,a.m,,.“t - !p.stp*A=*p.t H=inten&qce Pmcwam &j,ip _._=_- 
istrotion: Laboratory Quality Control Procedures and Practices: Laboratory Data 
Management and Analytical Program Documentation. 

Technical Development and Management 

&vikomntal ,4ssesssent Proeramg - Sampling and Analysis of Air, Uater, and 
Soil: Surface Water Evaluations; Groundwater Monitoring; Industrial Discharge 
Monitoring; Soil Surveys; Subsurface Investigations; Ambient Air Sampling. 
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WADSWORTH/ALERT 
LABORATORIES, INC. 

_ . - _ ..^_ - “ALL I.. Pl”n‘ 

Education: 

Bachelor of Science, Biological Sciences 
Ohio State University, 1976 

Work Experience: 

1989 - Present Wadsworth/ALERT Laboratories, Inc., Cleveland Laboratory 
Manager 

1986 - 1989 Yadsworth/ALERT Laboratories, Inc., Assistant Manager, 
Cieveiand Laboratory 

1981 - 1986 Herrcn Testing Laboratories, Analytical Services 

Summary oft work - Supervision and Management of Analytical Progras for: CERCLA- 
Environmental .Assessments and Restorations; RCRA-Industrial Waste Management and 
Groundwater Monitoring; SDWA-Drinking Water Standards Compliance Monitoring and 
Water/Wastewater Treatment Evaluations; NPDES-Industrial Effluent Discharge and 
Pretreatment Permitting and Monitoring; Surface Water Evaluations; TSCA-PCB 
P,,“.r”.Fm. ““. . ...-) OSHA-In&~strial Uvaiana Ap.alysis; .., ? - -. . - 

Fields of Competence: 

Administrative Development and Management 

Pro.ject Development and Management - Laboratory Analytical Program xanagement; 
Laboratory Data Management and Analytical Program Documentation; Proposal 
Preparation and Presentation; Technical Report Writing; Contract Administration; 
Business Marketing and Promotion. 

Technical Program and Management 

mvirowntal Analvticsl Programs - Sampling and .Analysis of Air, Water, and 
e-:1. ““I*. PAmmla+: nronnir Che=ic=l Ch=ra&erizations, F%X~:Rp. Orgzmics by CC; Metals ‘“..I-- 1.. “. --.-- 
by AA; IR; Conventional Pollutants by UV/VIS Spec., Wet Chemistry. 

c a ‘a ro am - Complete Analytical Charnc- 
terizations and Waste Product Surveys; Waste Compatibility and Consolidation 
Studies ; ---. . . icut* nazardous Vaste Characteristic Testing. 

Health and Safetv Prosrang - Supervision and Implementation of Health and Safety 
Practices and Programs; Personnel Monitoring; Personnel and Respiratory 
Protection; Industrial Hygiene Practices. 
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Education: 

Bachelor of Science, Chemistry 
Kent State University, 1985 

Work Experience: 

1990 - Present Wadsworth/ALERT Laboratories, Inc., Florida Laboratory 
Manager 

1987 - 1990 Wadsworth/ALERT Laboratories, Inc., GC GroupCoordinator 
and Assist&-t L^~“.Atr.“” Director .-‘.,-, 

1985 - 1987 Wadsworth/ALERT Laboratories, Inc., Chemist 

- Supervision and Management of CC Analytical Group Programs for: 
- Environmental Assessments and Restorations: ---’ wnn-industrial iiasie 

Management and Groundwater Monitoring; SDWA-Drinking Water Standards Compliance 
Monitoring andWater/Wastewater Treatment Evaluations; NPDES-Industrial Effluent 
Discharge and Pretreatment Permitting andMonitoring; Surface Water Evaluations: 
TSCA-Pm Surveys. 

Fields of Competence: 

Administrative Development and Management 

Project Develooment and Management - Laboratory Quality Control Procedures and 
Programs; Laboratory Data Management and Analytical Program Documentation. 

Technical Research, Development, and Banagenent 

&Environmental Assessment Proarams - Sampling and Analysis of Air, Water, and 
Soil: Surface Water Evaluations: Groundwater Monitoring: Industrial Discharge 
Bonitoring; Soil Surveys: Subsurface Investigations. 

&zardous Waste Msnaeement and Clean-Un Program - Sampling and Analysis of 
Hazardous Waste: Waste Compatibility and Consolidation Studies; Waste Product 
Survey Characterizations; Laboratory Waste Categorizations (Lab Packing); 
Surficial Swab Sampling and Analysis; Decontamination Studies; On-Site Treatment 
and Stabilization “~C’~~‘“..“. ’ . n..a..a*imrm 

&Jytical Methods and Instru mtation - Priority Pollutants, Herbicides, 
Pesticides, PCBs, Organics by CC; Volatile Organics by GC/P&T, TOC; TOX; 
Conventional Pollutants by UV/VIS Spec. and Wet Chemistry. 
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Programs ; Personnel Monitoring; Personnel and Respiratory 
Protection: Industrial Hygiene Practices. 
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LABORATORIES, INC. 

Education: 

Bachelor of Science 
Chemistry/Physics 
University of Pittsburgh, 1980 

12 rredita toward Master of Science __ 4..---- 
Physical Chemistry 
University of Pittsburgh 

Work Experience: 

1990 - Present Wadsworth/ALERT Laboratories, Inc., Pittsburljh Laboratory 
Manager 

1989 - 1990 Keystone Environmental Resources, Inc., Laboratory Director 

1988 - 1989 Keystone Environmental Resources, Inc., Project Mana5er 

1985 - 1988 Koppers Company, Inc., Quality Assurance ?(anager 

1983 - 1985 ?(icrobac Laboratories, Inc., Laboratory Director 

1981 - 1983 Microbac Laboratories, Inc., Chemist 

Summarv 01 e .do 2~ _ (,----------L .wArlapene~,b and ;np:ementation of Technical sampiin:: and 
Analytical Programs for: USEPA Zone I-III ERCS Contract Participations: 
Uncontrolled Hazardous Waste Site Clean-Up Operations; Emergency Spill 
Containment and Clean-Up Projects; Environmental Assessments and Restorations; 
Industrial Environmental Iepace Surveys; Industrial Hygiene Surveys: Management 
and Implementation of Laboratory Maintenance Program. 

Fields of Competence: 

Administrative Development and Management 

project Development and Management - Instrument Maintenance Program Admin- 
istration; Laboratory Quality Control Procedures and Practices: Laboratory Data 
Management and Analytical Program Documentation. 

Technical Development and Management 

&II i onmental 
SOY 

Assessment Proctraas - Sampling and Analysis of Air, Water, and 
Surface Water Evaluations; Groundwater Monitoring; Industrial Discharse 

Monitoring; Soil Surveys; Subsurface Investigations; Ambient Air Saapiing. 

.- 
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Hazardous gastr Nanasement and Clean-un Prom- - Sampling sad Analysis of 
Hazardous Waste: Waste Compatibility Studies: Waste Product Survey Charac- 
terizations; Laboratory Waste Characterizations (Lab Packing); Surface Swab 
Sampling and Analysis; Decontamination Studies; On-Site Treatment and, 
Stabilization Operations. 

Health and Safety Programs - Supervision and Implementation of Health and Safety 
Practices and Programs: Personnel and Bespiratory Protection: Personnel and 
Equipment Decontamination; Health and SaPety Monitoring; Personnel Monitoring; 
Industrial Hygiene Practices. 

Jnalvtical M th ds snd Instrqmentatim - Priority Pollutants, HSL Parameters by 
GC/YlS; HerbiEidzs, Pesticides, PCBs, Organicsby GC; Volatile Organicsby CC/P&T; 
TOC; TOX; TCLP; .AA\. 
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WADSWORTH/ALERT 
LABORATORIES, INC. 

Education: 

Master of Science, Biology 
(Microbiology Concentration) 
Duquesne University, 1977 

Additional Training: 

Chemicai Toxicoiogy 
Capillary Chromatography 
Extrel ELQ 400 Operating Training Course 
Finnigan 4500 In-House Training 

Work Experience: 

1990 - Present Wadsworth/ALERT Laboratories, Inc., Quality Assurance Manager 

1987 - 1989 Wadsworth/ALERT Laboratories, Inc. I GC/MS Group Coordinator 

1986 - Present Wadsworth/ALERT Laboratories, Inc., Senior Chemist 

1979 - 1986 Nus - Cc/MS Chemist and Group Leader 

1972 - 1979 NUS - Analytical Chemist and Microbiologist 

rvof Work- E/Mass Spectroscopist for USEPA Contract#68-01-7156, Chemical 
Analytical Services for Orqanics; Supervision and Management of GC/MS Analytical 
Programs for: CERCLA-Environmental Assessments and Restorations; RCRA- 
Industrial k’aste Management and Groundwater Monitoring; SDWA-Drinking Water 
Standards Compliance Monitoring and Water/Wastewater Treatment Evaluations; 
NPDES-Industrial Effluent Discharge and Pretreatment Permitting and Monitoring; 
Surface Water Evaluations. 

Fields of Competence: 

Administrative Development and Management 

Pro.iect Deveiooment nd M&nane ent - Laboratorv Quality Control Procedures and 
Programs; LaboratoryaData Management and Analytical Program Documentation. 

Technical Development and Management 

Analytical Programs - Analysis of USEPA Contract #68-01-7156 samples by CC/MS, 
Priority Pollutants by GC/MS; Herbicides, Pesticides, and PCBs. 



THIS PAQE WAS INTENTIONALLY LEFT BLANK 



i 

WADSWORTH/ALERT 
LABORATORIES, INC. 

Education: 

CONNIE L. SCHUSSLER 

Bachelor of Science 
Chemistry and Zoology 
Olivet Nazarene University, 1981 

CC Audio Course, ACS 
HPLC Training Course, Waters Company 
HPLC Training Course, Milton Roy 
Laboratory Quality Assurance and Assessment 
for Environmental Testing, AZLA 

Work Experience: 

1988 - Present Wadsworth/ALERT Laboratories, Inc., Quality Control Manager 

1987 - 1988 Wadsworth/ALERT Laboratories, Inc., Senior Chemist 

:987 - :986 .--___- “I.__- ___.. *>__, n_--_-__ n,. r-___- n--..~:--*-- ncmou,- rII(I‘-m~C;c”LLG(ll b”lQJtu,J , “CI “L-vuy ~““L~“I‘I~C”L 

1981 - 1986 Armour Pharmaceutical Company, Quality Control Analyst 

$.I mar of Work - Management of Laboratory Quality Assurance/Quality Control 
PrIgrais for: CRRCLA-Environmental Assessments and Restorations: RCRA- 
Industrial Waste Management and Groundwater Monitoring: SDWA-Drinking Water 
Standards Compliance Monitoring and Water/Wastewater Treatment Evaluations; 
NPDES-Industrial Effluent Discharge and Pretreatment Permitting and Monitoring: 
Surface Water Evaluations; TSCA-PCB Surveys. 

Fields of Competence: 

Administrative Development and Management 

Proiect Development and Manam- LaboratoryQualityAssurance/Quality Control 
Program Administration; Laboratory Data Management and Analytical Program 
Documentation. 

Technical Research, Development, and Management 

Environmental Assess nt PrograM - Analysis of Air, Water, and Soil: Surface 
Water Evaluations; GrEndvater Monitoring; Industrial Discharge Monitoring; Soil 
Surveys: Subsurface Investigations. 
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tatiOn - Priority Pollutants, Herbicides, PCBs. 

Laborator 3’ . Quality Control Pronr apl - Formulation of Laboratory Quality Control 
1---l _ o-11.-- n-P---..-- m---1-- n--c-^, PI.^-+m *rr......,.., C+.+n-,sn+m etc. aamplr Jy’nrJ, nsLsx~c,,*s Yaul~‘rD, I”.,*‘“4 Vu*& ..‘, ““W”.....J ““.s”--....“.s, 
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JEFFREY M. GRAHAM 

Education: 

Bachelor of Science, Chemistry 
Muskingum College, 1984 

Work Experience: 

1985 - Present Wadsworth/ALERT Laboratories, Inc., CLP and Health 
b Safety Manager 

,OIId - 10111: C,.,.lA Tnr Pl.a...iral .““_ -“-” “““I”, 1,s”. , “..CYIIIIA A”-‘*,-+ .>...A*, I* 

Summarv of Work - Extraction Specialist for USEPA Contract W68-Ol-i156, Chemical 
Analytical Services for Organics and Gas Chrooatographer for Full-Service. 
Environmental Analytical Programs for: CERCLA-Environmental Assessments and 
Restorations; RCRA-industriai Water Management andGroundwater Monitoring; SDYS- 
Drinking Water Standards Compliance Monitoring and Water/Kastewater Treatment 
Evaluations; NPDES-Industrial Effluent Discharge and Pretreatment Permitting and 
Monitoring: Surface Water Evaluations; TSCA-PCBSurveys; OSHA-Industrial Hygiene 
Analysis. 

Fields of Competence: 

Administrative Development and Management 

Project Develoument and Manaaement - Laboratory Quality Control Procedures and 
Programs: Laboratory Data Management and Analytical Program Documentation. 

Technical Research, Development, and Management 

&&vtical Program - Extraction of BNA, Pesticide, PCBs, Volatiles (Soil) 
Fractions of USEPA Contract 168090022 samples; Herbicides, Pesticides, PCBs, 
Organics by GC. 

Health and Safetv Proerams -Design and Management of Health and Safety Practices 
and Programs: Personnel and Respiratory Protection: Personnel and Equipment 
Decontamination: Health and Safety Monitoring; Personnel Monitoring; Industrial 
Hygiene Practices. 
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Education: 

Bachelor of Science, Biology 
Clarion State Colleqe, 1975 
Clarion, Pennsylvania 

Work Experience: 

1990 - Present Wadsworth/ALERT Laboratories, Inc., IX/MS Section Leader 

.^^^ .^^^ .--1..-* IYe0 - IYCJ wadsworthiALERT Laboratories, Inc., GC;Ms tu,P1y’3b 

1985 - 1988 Free-Co1 Laboratories, GWMS Operator 

1984 - 1985 Free-Co1 Laboratories, Chemical Technician 

Summar of ark w - Implementation of GC and CC/MS Analytical Group Programs for: 
CERCLAIEnvironmental Assessments and Restorations: RCRA-Industrial Waste 
Management and Groundwater Monitoring: SDWA-Drinking Water Standards Compliance 
hlnnitnrin~ and k’ater/~=stegatep ~reatnent_Evaluatinnsl @YES-Industrial Effluent .~ .“..“” -_-..= “..” 
Discharge and Pretreatment Permitting andMonitoring; Surface Water Evaluations; 
TSCA-PCB Surveys. 

Fields of Competence: 

Administrative Development and Management 

Pro.iect Develooment and MaDartement - Laboratory Quality Control Procedures and 
Programs; Laboratory Data Management and Analytical Program Documentation. 

Technical Development and Managesent 

Environmental .Assessment Program8 - Analysis of Air, Water, and Soil: Surface 
Water Evaluations; GrounduaterMonitoringf Industrial Discharge Monitoring; Soil 
Surveys; Subsurface Investigations. 

lnalvtical Programs - Organic Extractions: Volatiles, Pesticides, PCB Analysis 
by CC; Volatile Organic Compounds by @Z/MS; (K/Mass Spectroscopist for USEPA 
n--A-- _A YC”fi, 7, cc L”“LFiLCL JO0”III.I”. 



JAMES R. HORTON 

Bachelor of Science, Chemistry 
University of Akron, 1987 

Camovim ;Mellan College; Chemistry ---..-a-- 
Pittsburgh, Pennsylvania 

Work Experience: 

i987 - Present WadSWorthiALERT LabOratOrieS, inc., CheiSiSt _ GC C;oUp 

Sumnarv of Work - Implementation of GC Group Programs for: CERCLA-Environmental 
Assessments and Restorations; RCRA-Industrial Waste Management and Groundwater 
Monitoring; SDWA-Drinking Water Standards ComplianceMonitoring and Kater/Waste- 
WaterTreatment Evaluations; NPDES-Industrial Effluent Discharge and Pretreatment 
Permitting and Honitorinq; Surface Water Evaluations; TSCA-PCB Surveys. 

Fields of Competence: 

j’ro.iect Develooment and Management - Laboratory Quality Control Procedures and 
Programs; Laboratory Data Management and Analytical Program Documentation. 

Technical Research, Development, and Management 

Environmental Assessment Programs - Analysis of Air, Water, and Soil: Surface 
Water Evaluations; Groundwater Monitoring; Industrial Discharge Monitoring; Soil 
Surveys; Subsurface Investigations. 

Analytical Yethods and Instrumentation - Herbicides, Pesticides by GC; PCB’s and 
Volatiles. samples for Pesticides and PCBs by CC. 
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LABORATORIES, INC. 

PRYLLIS A. CONLEY 

Education: 

West Virginia University, 19i3 

Work Experience: 

1988 - ?resent Radsuorth/ALERT Laboratories, Inc., Inorganics 
Group Coordinator 

1987 - 1988 Wadsworth/ALERT Laboratories, Inc., Chemist 

1977 - 1988 The Timken Company, Senior Chemist 

1974 - 1977 The Timken Company, Chemical Technologist 

S ma of Work - 
Purog& for: Supervision and Management of Inorganic Analytical Group 

CERCLA-Environmental Assessments and Restorations; RCRA- 
Industrial Waste Management and Groundwater Monitoring; SDWA-Drinkinq Water 
Standards Compliance Monitoring and Water/Wastewater Treatment Evaluations; 
YPDES-Industrial Effluent Discharge and Pretreatment Peraitting and Monitoring; ., 
Surface Water Evaluations. 

Fields of Competence: 

Xdministrative Development and Management 

Project Develonment and m - Laboratory Quality Control Procedures and 
Programs; Laboratory Data Management and Analytical Program Documentation. 

Technical Research, Development, and Nanaqement 

Environaental Assessment Programs - Analysis of Air, Water, and Soil: Surface 
Water Evaluations; Groundrater Monitoring; Industrial Discharge Monitoring; Soil 
Surveys ; Subsuriace investigations. 

&ardous Waste Yanasement and Clean-Uu Proerams - Analysis of Hazardous Waste: 
Waste Compatibility and Consolidation Studies; Waste Product Survey Characterisa- 
tions; Decontamination Studies; On-Site Treatment and Stabilization Operations. 

I\nalVtical Methods and Instrumentation - Inoqanic Analysis by UV/VIS; X-Ray 
Fluorescence, X-Ray Diffraction; Optical Emission Spectrometers, Grating 
Spectrographs, .AA/Craphite Furnace, DCP/ICP Spectrometers: Wet Chemistry. 
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ALESIA DANFORD 

Education: 

Chemistry Coursework 
Kent State University, 1981 

Chemistry Coursework 
Akron University, 1986 

Work Experience: 

1988 - Present K.c4.un*+L,,T.F0T r.hnr.cn*iu.~ In,. Sl,n”,O Rh-Oi”i”# ..1-1..-. I ..,..--..- _ ---.- “_._“_, -..-. , ___=__ ..--__ _..? 
Coordinator 

1986 - 1988 

.^^. .^“̂  IYtI* - IWO 

Wadsworth/ALERT Laboratories, Inc., Sample Receiving Custodian 

iiadsworthiALERT Laboratories , inc., inorganic Laboratory 
Technician 

Y OK Wor& - Management of Laboratory Sample Receiving Operations, Sample 
Receiving and Shipping. 

Fields of Competence: 

Administrative Development and Management 

pro.iect Wanasement snd Suuervision - Laboratory Sanple Control Program: 
Laboratory Quality Control Procedures and Programs; Laboratory Data Management 
and Analytical Program Documentation; Laboratory Sample Management. 

.,~ -~-~-A Technicai Deveiopment and nanagemenr, 

Analrtical Programs - Inorganic Analysis by UV/VIS; Spectrometry and Wet 
Chemistry 
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VW- ERADLEY E. BELDING 

Education: 

Bachelor of Science, Chemistry 
Akron University, 1987 

liork Experience: 

1990 - Present 

1988 - 1990 

1985 - 1988 

Wadsworth/ALERT Laboratories, Inc., Senior Organic 
Sample Preparation Specialist 

Wadsworth/ALERT Laboratories, Inc., Organic Sample Preparation 
Speciaiiat 

Eaton Oil Company, Chemist 

.$hmarv of Work - Implementation of Sample Preparation Group Programs for: 
CERCLA-Environmental Assessments and Restorations: RCRA-Industrial Waste 
?lanayement and Groundwater Monitoring; SDWA-Drinking Water Standards Compliance 
Yonitoring and Kater/Wastewater Treatment Evaluations: NPDES-Industrial Effluent 
Discharge and Pretreatment Permitting andMonitoring; Surface Water Evaluations; 
TSC.A.-pCa s,Jrvey I 

Fields of Competence: 

Administrative Development and Management 

&o.iect Develooment and Mananement - Laboratory Duality Control Procedures and 
Programs; Laboratory Data Management and Analytical Program Documentation. 

&wironmental Assessment Programs - Analysis of Air, Water, and Soil: Surface 
Water Evaluations; Grounduater Monitoring; Industrial Discharge Monitoring; Soil 
Surveys: Subsurface Investigations. 

4nal v tical Ye thods and Instrumentation - Atomic Absorption Spectrophotometer, 
Gas ChrQaatoeranh”. uvjvrs Snectrophotometer, Nuclear Magnetic Resonance. 

,,,,,,,,,,,,, ,,, ,,, 

‘,‘,, 
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NICHOLAS C. ZINGALE 

Education: 

Bachelor of Science 
Environmental Health 
Bowling Green State University, 1989 

Work Experience: 

1989 - Present Wadsworth/ALERT Laboratories, Inc., Coordinator, Field 
Services, Hazardous Material Manager, Safety Director 

1988 - 1989 

1987 - 1988 

United States Public Health Service, Environmental Engineer 

Bowling Green State University Biology Lab, Laboratorl; 
Technician 

$ummarv of Work - Management and Implementation of Technical Sampling Programs 0’ 
for: Uncontrolled Hazardous Waste Site Clean-Up Operations: Emergent? Spill 
Containment and Clean-Up Projects; Environmental Assessment and Restorations: 
I-..l..“l..:^l P”..i-^mI^“+^, I=p-c+b PI . ..., .3.,C ,II”UIbL 1-1 LI,.I,VIIYIFI.1_.3~ YYL ..+..‘. M.n.b.mmc.n+ nr Facilities Wn7aPd”us I .-.. I =---..” -- __-_-. -~ ~- 
Materials and Health & Safety Programs. 

Fields of Competence: 

Administrative Deveiopment and Management 

Project Develooment and Management - Laboratory and Field 0uality Control 
Procedures and Program Documentation; Waste Management; Health & Safety. 

Technical Development and Management 

Environmental .Assessment Programs - Sampling and Analysis of Air, Water, and 
Soil: Surface Water Evaluations; Groundwater Monitoring; Industrial Discharge 
zxitoring; soi1 snyyye; Sobsurface Tn”n.+ia.+;nnP~ . . . . _I” -=----..-. 

Hazardous Waste Manaeement and Clean-Up Programs - Sampling and Analysis of 
Hazardous Waste: Waste Compatibility and Consolidation Studies: Waste Product 
Survey Characterizations; n~-,L-_I_ Laboratory Waste Categorizations (Lab racxlnqr; 
Surficial Swab Sampling and Analysis; Decontamination Studies; On-Site Treatnent 
and Stabilization Operations. 

Health 8 Sgqetv Proc?rams - Management & Implementation of Facilities Waste 
Management Prosrams; Health IL Safety Programs. 
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Bachelor of Science, Chemistry 
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~Jdditional Training: 
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Extrel EL8 400 Operator Training Course 
Lachat Operator Traininq Course 
Region V State and Federal Regulation Course 

wnrl; FunPriPnrP~ -..r__ --..-... 

1388 - Present Wadsuorth/.ALERT Laboratories, Inc., Pm.ject Xanagenent Dirertc~il 

1986 - 1388 Wadsworth/.ALERT Laboratories, Inc., Chemist. GC/HS 
. 

1385 - 1986 Cadsvorth/ALERT Laboratories, Inc., inorganics Group 
Coordinator 

1980 - 1985 Cadsworth/ALERT Laboratories, Inc., Laboratory Technician 

Summary of Work - Supervision and !4ana~ement of Projec t >lanaqement Programs for: 
CERCLA-Environmental Assessments and Restorations: RCRA-Industrial knste 
Yanaqement and Groundwater Monitoring; SDWA-Drinking Water Standards Coeplinnce 
\!~nitorinrj and Water,,W=Stevater r-~~~l,nt PI,.l,,n+i”““’ “OncP-!nd~Striai Ef:‘lU~nt .IGU*I>CLIL “.UI”O**“~.~, .1‘“1_11 
Discharge and Pretreatment Permittinq and lonitoring: Surface Water Evaluations: 
TX.\-PCB Surveys. 
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Administrative Development and !lanaqement 

Pro.ject. Develooment and Yanasenent - Laboratory Quality Control Procedures and 
Programs; Laboratory Data ?!anayement and Analytical Program Documentation: 
Business Marketing and Promotion; Proposal Preparation and Presentation. 

Technical Research, Development, and Management 

En~ironc!!ental .?ssessmnt prosrp.$.s - Snmnl ine 2nd inrlvgis of Air, w=ter, an:! -Ilr_*..= . . . . -.,, 
Soil: Surface iiater Evaluations; Groundwater Xonitoring; Industrial Discharqe 
lonitoring; Soil Surveys; Subsurface Investigations; Complete Organic Chemical 
Characterizations: Priority Pollutants, HSL Parameters by GC/MS; Herbicides, 
Pesticides, PCBs, Organics by GC; Conventional Pollutants by UV/VIS Spec., ket 
Chemistry. 
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H.wardous Waste Management and Clean-Uo Programs - Sampling and Analysis of 
Fln7arfin,,r; waste: ..-_-. -_-- Ir‘aste Compatibility and Consolidntion Studies; Waste Product _-.._--------.. 
Survey Characterizations; Surface SwabSampling and Analysis; Complete Analytical 
Charkterizations and Waste Product Surveys; Waste Compatibility and Consol- 
idation Studies: RCRA Hazardous Waste Characteristic Testing. 

i a."L' 1 N L*~O~L ~~~3 .~~-L~~~~~~~-L.AI.- I-1 --I&.. - rr10rlc.y PoiiUtaiitS, .&rbici,jes 

Pestic'ides, PCBs, Organics by CC and CC/MS; Volatile Organics by Ki@TI 
Conventional Pollutants by tiV/VIS Spec., and Wet Chemistry; Analysis ol &PA 
Contract #68-01-7156 Samples by GC/MS. 
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APPENDIX II 

Keys to Figures: Chapter 10 

Figure 10-2 
Figure IO-% 
Figure lo-2b 
Figure iD-2c 
Figure IO-2d 
Figure IO-2e 
Figure lo-2P 
Figure IO-2g 
Figure lo-2h, 
Figure lo-2i 

Figure 10-3 
FigGre IO-& 
Figure IO-3b 

Figure 10-4 
Figure lo-4a 
Figure iG-4b 

Figure IO-5 
Figure 10-5, 

Fiqure 10-6 
Figure lo-6a 
Figure lo-6b 

Laboratory Method Logbook Examples 
Bomb Methods Logbook 
GC Volatile Extraction Logbook 
EP Toxicity Leachate Logbook 
Flashpoint Method Logbook . 
Gravimetric Method Logbook 
Metals Method Loqbook 
pH Method Logbook 
Spectrophotometric Method Logbook 
Titrimetric Method Logbook 

Laboratory Instrument Logbook Examples 
CC Instrunent Logbook 
GC/MS Instrument Logbook 

Laboratory Chromatography Data File 
Laboratory Sample Chromatogram 
Chromatography Raw Data Sheet 

Laboratory Processed Data File 
VOA Data File 

Laboratory Quality Control Data Log 
MWMSD Data 
Percent Recovery GC Chart 



i 

Figure io-i 
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Figure lo-2a 
Bomb Methods Logbook 

WADSWORTIH TESTING LABORATORIE.S/ALERT INC. 
BOMB LOQS’HEET 
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Figure lo-2b 

CC Volat.ile Extraction Logbook 

I- WADSWORTH/ALEIRT LABORATORY 
GCWOLATILE LOGSHEIET 1 



Figure 10-2:~ 

EP Toxicity Le8chat.e Logbook 
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Figure lo-2d 

Fiashpoint Method Logbook 

WADSWORTH TESTING LABORATORIES/ALERT INC. 
FLASHPOINT LOGSHEET 

SAMPLE IO MAIWX 
METWO 

PMaoc =&-s Y&z CaAMEKfs DATE ANALYST 

I 

I 

I 

t 
-.. .-- V.^.. 

, LALllmAlI”N s-%iiiiriti EYzzm!z m!? 

r 

I I 

1 

’ Ckl5PATlON STANDARD EXPECTED TEMP: 

1 

i CALWATlON STANOAAD 

1 

ExF%cm TEMP: 

3 

I I ,.: 

FOR,! X160 N!? -473 



Fi~gure 10-21: 

Grammetric Method Logbook 

WaADSWORTH,~ALERT LASORATORIES. INC. 

- __ .__- 

- -- 

- -__ -____ 

- - - --__ 

- -__-- 
-! 

~-__~ ---~-~__ 

- ----.,- -____ 

- --__ --__-__-----~ 

- -~--- --. - --- 

- .~_______________ 

- -~-- __ - 

- L _ -- __ -__- -__-_--__---~ --.- -.-..~ ---.- ____ 

: I 



Figure IO-2f 

Me!tals Method Logbook 
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Figure lO-2h 

Spectrophocometric Method Logbook 

WADSWORTH TESMNG lAB0lRATORIESlALERT INC. 
SF’ECTROPHIOTOMETtilIC LOG SHEET 

--__ 

--- 

-- - 



Figure lo--2i 

Titrimetric Methmd Logbook 

WADSWORTH/ALERT L&oretosrlea, Inc. 
TITRIMETRIC LOGSHEET 

-- -- 

__--- __--- 
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GC/MS Instrument Logbook 

I 
Wadsworth/ALERT 
Laboatoria. Inc. 

Instrument : OWA B 
, popr351 

Date : , 

I Temoeracure Program Case : 
Coiumn Purge r_ Tap 

-- 8FB hlc.MlS _~~~ 
;c for ,rnM -‘C fw _ min 



Figure 10-b 
7 -L-~.-_-~-~~ c Laoorarory aampie Cnromatogram 

Example: GC WC Chromatogram 
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Figure 10-&b 

Laboratory Chromatography Data 
Fkamnlct Chromatography Raw Data -------r - 

WNC. 
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Figure IO-5a 

Laboratory Processed Data File 

Example: VOA 

Purntitarfon Report F‘ls: voL10714 

Data: VOLl0714.TI 
09/20/89 4:25:co 
samp19: 
Conds.: s10000 
Formula: 1nstrvmPnt: SlOO 
Submitted by: Analyst: 
AMOU?JT-AREA * RF AMNTl(RF AREA * MSP FACT; 
R-p. +a~. irm Library Entry 

noigkt: 0.000 
Acct. No.: 

No 
1 
2 
3 

5' 
6 
7 
8 
P 

10 
11 
12 
13 
14 
13 
16 
17 
la 

;; 
2i 

z 
24 
23 
26 
27 
2s 
29 

:: 
32 
33 

z 
36 
37 
3s 
39 
40 
41 
42 
43 
44 
4s 
46 
47 

Name 
BROP1OCMORMETHANE 
1.4~DZFLUOROBENZENE 
WLOROBENZNNE-M 
CHLOROPIETHANE 
BRoNoR~HANa 
VINYL CHLORIDE 
MLOROETHANE 
UETHYLENE MLORIDE 
AcFrONE 
CARBON OIBLLFIDE 
1. I-DIMLOW)ETHEM 
1.1-DIMLOROETHANE 
lr2-0IMLOROETHEN.S (TD 
MLOROFORM i, 2-DiMiORoBTH~E 

2-BUTANONE 
17 l.l-TRICMORoETHANE 

ITAL) 

OARBON TETRACHLORIE 
VINYL ACETATE 
BRONODICKDROMETHANE i , 2-Ji~i~“ijp~ijr^*~ 
CIS-1.3~DIMLOROPROPENE 
m ICHLOROETHENE 
DIBRONOCHLOROMBTHAN 
1.1.2-TRICHLomETHANE 
BENZENE rm,..IC-. T-*.CYI n-ewlc,-.C ,“-._-.._-Y.-_LnlrnyrU.S 
BROMOFDRM 
4-f!crnn-2-PENTAwM 
2-WXANONE 
TETRACHLOROETHENE 
1.1.2. t-TETRACMOROEniANE 

!E rnL"EF 
MLORC 
mrYLE 
STYREh 
XYLENE 
TOLUSh 

1*2-ofML3RDETHANE-04 
2-C-lLOROETHYL VINYL ETHER 
PI-XYLBNE 
‘,J-DICHLOROBENZME 
1.2~DICHLOROBENZENE 
1.4-DIMLCf?O!EN7ENE 
ACROLE IN 
ACRYLON‘TRILE 
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Figure 10-k 

Laboratory Processed Data File 

Example: VOA 

No Nun. 
48 TRICHLORCFLUORMETHANE 
49 BTS(CHLOROrmHLY)ESR 
30 01CHL0R0D1FLUoRtYnETE 

No a/z Scan Tim4 
1 129 240 s:oo 
2 114 305 lb:34 
7 117 b25 2O:SO 
4 NOT FOUND 
S NOT FOUND 
6 NOT FOJNO 
7 NOT FOUND 
8 04 144 4:4* 
9 43 lb1 !!:22 

10 NC1 FOWO 
11 95 22b 7:32 
12 63 262 a:44 
l3 9:26 
14 hz FOE 
is NOT FOUND 
16 NOT FOUNO 
17 97 331 1x:42 
1s 117 331 11:42 
i9 iioi F=ij;;o 

20 NOT FOUND 
21 MT FOWD 
22 NOT FOLWO 
23 130 430 14:20 
24 NOT FOUNO 
23 ggT FQQ#C 
26 78 451 14:42 
27 NUT FOUND 
28 mT FOUND 
29 43 323 17:26 
30 NOT FOWD 
31 .Nz!T Fx!?40 
32 NOT FOUND 
a 92 s99 19:SS 
34 112 629 20:w 
a ml FOUND 
36 mT FOUND 
37 rn? FOWO 
z 90 9s 594 767 25:34 ,9:40 

: NOT 65 FOUND 315 1*:30 

42 NOT FOUND 
43 MT FOLNO 
44 NOT FOUND 
45 146 1040 35:Ao 
46 NOT FOUND 
47 NOT FOUND 
48 NOT FOUND 
49 mT FOWO 
so as ha 2: lb 

Rmf RRRT M.Ch hr,aC-dght) &?atmt not 
1 1.000 a BB 789a3. 250.000 NG 7.64 
2 1.000 A BE 487167. 230.000 NG 7.64 
3 1.000 PI BB 409042. iSO.rM* NG 7.64 

1 0.600 e BB 
1 0.671 PI 88 

1 0.942 A 88 
1 1.092 A BB 
t I.179 ri @B 

26415. 
12913. 

10155. 
5166. 
i9it. 

67.661 NG 
llS.401 NG 

314.281 NG 
8.099 NG 
4*o;3 * 

2.07 
3.s3 

9.61 
0.x 
0. i2 

2 “.59G PI BB 
2 0.69s A’BB 

2 0.031 a 88 

2 ~0.373 a BB 

3 0.837 A BE 

3 0.933 !a 88 
3 1.006 A B0 

1:md. 138.489 NG 4.23 
17512. 30.Sbl M-3 3.53 

:493&o. 

396692. 

439. 

323779. 
411SA4. 

492048. 
308145. 
13S,S4. 

951. 

19770. 

311.662 NE 

23b.557 iNG 

0.943 NG 

9.33 

7.23 

0.03 

238.570 NG 
243.SOB NG 

7.91 
7.4s 

3 0.9GO e BB 
3 1.227 A BB 
1 1.112 6 B8 

2bl.276 NG 7.99 
227.585 NG 6.96 
:9o.e94 NG 8.09 

1.083 NG 0.03 

20.435 NG 0.6: 
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Figure 10-h 
I-I~~~~_~ ktiuorarory Quaiity Controi Data Log 

MS/MSD Data 

aurntlt4tion R*porf F‘1.: -7 

Oara: VOL207. TI 
Dw23/09 1: 33: 00 
an@ 1.: roe?-lal*7,s,os.~,lar,Nvm 
Condr. : OUA-SOB 
Form" 1.: In~trurwlt: 1050 ".lglt: 0. ace 
su4.itt.d bq: An4gst: n. Acct. No.: 

UCIWT-AREA l RV A”NTI(RSF MU . RE!?P FACT, 

Na.. 
BRMMnLm?OmANE 
1.CD!mJaR080N%sNE 
CHLOROIIENZENs-03 
Ct-LORONETNANE 
BRmmsTHANE 
VXNYL CICORIOE 
CKOR- 
- C%oRIOE 
AcGmNE 
CARBON oIsLLFIoE 
I, I-DICKORDETWENE 
l.l-oIcMoRo2THANE 
1.2--DICKOROETHENS (TOTAL) 
CHLORCFORtl 
I, 2-on3aoR- 
z-BurANcM 
la** t-TRICMRam!!AN0 
CARmN TcrRACM9RmE 
VINYL ACSTATE --- ---._ ---. - ..- .II-YLcILunulc I - 
I, 0-oICKOROPROPm 
Cm-l. cl-OICKOROPROPEN 
ln XCHulRofxnsN0 
OII)RomC--E 
I, 14?-TR1cnoRamwNE m-T-C sw.--- 
TRAM-l. 3-0hxLORGPR~ENI 
IRmoFaRN 
+tSlW%-Z-PENTWONE 
2-NEx- 
TErRAcKoR- 
:. :. 2. *T3TRA:~o3TR~ 
Tau0NE 
CWROOENZEW 
EWYLBENLSNS 
STYRENE 
XYLSNS.(TOTAA, 
TCL’USNE-00 
aRmot=umas~z~3 
1. a-OICKOROSTHANS-D4 
2-ctcoRomn VINYL ETMR 
1. *D*CKOROmxNLM 
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NO r/l scan 
1 128 2.32 
2 114 470 
3 117 370 
4 NOT FOVND 
3 rn? Fwm 
6 rnTFaum 
7 NOTFWUD 
a 04 140 
9 

10 tz F&z 
11 rnT FCVND 
I0 rn7 FOUND 
13 96 271 
14 rnTFowD 
1s NOT FWUW 
I6 rnT mum 
17 MT FCiJND 
10 NOT FOWQ 
19 NOT FCUNO 
to MT FWW 
2% NOT FWW 
i2 NOT FWNO 
P 130 4D3 
24 NOT FOUND 
23 NOT FDUND 
36 K)T FUND 
27 NOT FOUND 
28 NOTFOVW 
z u 43 409 sx) 
31 164 527 
P IOT FOUND 
33 pa a.Ys 
34 WDT- 
33 106 620 36 NGiruunv --._.- 
37 IDb 7s 
38 90 No 
239 97 690 
40 69 100 
4% mQT FmmD 
42 rnT r-G+= 

Figure i0-6a 

Laboratory Quality Control Data Log 

MS/MSD Data 

Tl.. 
7: 44 

1s: 40 
19: I6 

4: 4D 
s: 00 

p:D0 

13: 2.6 

1*: la 
*7:x1 
*7:34 
la:10 
20:36 
24:2(r 
18:ao 
P:oO 
lo:00 

R,C RRT RefA 
1 l.DOO A BB 
2 Loo0 A BB 
3 l.DDO A BB 

1 0.603 A 88 
1 0.647 A W 

I 1. 160 A 08 

2 0.837 A EB 

3 0.346 A 08 
3 0.9.x * 81 
3 0.912 A 88 
3 0.96.3 A BB 
3 i. 087 A BB 
3 1.268 Ads 
3 0.9s A 00 
3 2. X94 A OV 
, 1.293 A SB 

Ar.r<“ght, kO”“l 
1360JJ. 23o.ooo ND 
407514. 2~.ooo No 
308492 23o.om No 

I&22?. 
32M. 

493. 

,667. 

430. 
369. 

3ne7a. 
4249. 
3454. 

23mR. 
45a9. 
888,. 
0207. 

20.3e7 No 
14.s60 m 

0.711 NQ 

2.611 No 

0.4%0 No 
i-ii5 

6J7:m ND 

4.977 ND 
6.435 No 

39.17J Ns 
3.m m 
*.Du wo 
224sm 

ft.2 5 
It.. 7¶ 
I*. 75 
I& 7a 

1. 37 
1.00 

0. 0s 

0. 17 

0.03 
a. 07 

4272 
0.33 
0. 4J 
2. 63 
0. 22 
0. 61 
0. 15 



i- lJ a Ha 
0 

cl 
q 0 

G OO 
B 0- 

a 0 

0 / 
0 00 I 

% a =a 0 a 



ANALYTICAL METHODS 

Radioactivity - National Conference on Management of Uncontrolled Hazardous 
We&es Sites (USEPA Hazardous Materials Control Research 

Peroxide 
* 

Oxidizer 
t 

Water 
Reactivity k 
Solubility 

Flammability 

Institute), October 1981 110 

- Ether Peroxide Test Strips 
-Drum Consolidation Protocol (DRAFT) USRPA, August 1981 

- Potassium Iodide - Starch Test Strips 
n___- n ---^ ,:-l-.1-- I-.-^*^^^, tna*nm\ ,,cmm* A.."..-* 100, - YI-UIII Lu,,~LyIIII~L.~"I‘ r‘~"*"c"~ \YM.rl, Ymal7.3, nu(lua.3 A.J"I 

-Drum Consolidation Protocol (DRAFT) USEPA, August 1981 

- Open Flame Test 

- pH Indicator Strips 

15.5.11 

,F F 1, *".".*A 

15.5.11 

Cyanide - Standard Methods for Examination of Water b Wastewater, 
14th Edition, 1979 413-I 

* - Standard Methods for Examination of Water b Wastewater, 
14th Edition, 1979 412-E 

Sulfide - Lead Acetate Test Strips 
* - Drum Consolidation Protocol (DRAFT) USEPA August 1981 15.5.5 

Halides - The Systematic Identification of Organic Compounds, Shriner 
et ai, 5th Edition, Jon Wiiy b Sons, New York, RY, i964 

* - Drum Consolidation Protocol (DRAFT) USEPA August 1981 15.5.6 

PCBS - Drum Consolidation Protocol (DRAFT) USEPA August 1981 15.5.8 

* - Confirmation Test 
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APPENDIX III 

Wadsworth/ALERT Laboratories' Waste Compatibility 
and Consolidation Scheme 

Wadsworth/ALERT Laboratories developed the following analytical scheme for the 
purpose of determining the compatibility and ultimate consolidation of unknown 
waste streams. It incorporates the use of commercial test strips and standard 
analytical methods and drum consolidation protocols as outlined in this section. 

Wsste Compatibility and Consolidation Scheme 

Compatibility and Consolidation Groups 
(See Fiowchartj 

1. 
2. 
3. 
4. 
5. 
6. 
7 . . 
8. 
9. 

10. 
11. 
i2. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21* 

Radioactive 
PCB Solid 
Flammable Solid 
Nonflammable Solid 
Oxidizer 
Peroxide 
Da.*+i"a .._.... "_. . 
Water Reactive 
PCB Liquid 
Sulfide Liquid 
Cyanide Liquid 
Flammabie Nonhaiogenated Organic Liquid 
Nonflammable Nonhalogenated Organic Liquid 
Flammable Halogenated Organic Liquid 
Nonflrumable Halogenated Organic Liquid 
Flammable Aqueous Acid 
Nonflammable Aqueous Acid 
Flammable Aqueous Neutral 
Nonflammable Aqueous Neutral 
Flammable Aqueous Base 
Nnnf 1 .m.nhl c Anueoua &sse ..-..------ -_ _._ --.-- 
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